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The Thermal Efficiency of Glass Melting 


A Discussion of Factors Governing Fuel Consumption 


By D. J. McSwiney* 


In order to bring a ton of soda lime batch up to melting 
temperatures (2450°-2550° F.) and to convert the batch in- 
gredients into glass, there is necessary, under average con- 
ditions, an amount of heat which will 
be supplied by less than one-tenth ton 
of good coal. Accordingly when a 
glass maker states that he uses a ton 
of coal per ton of glass, his manufac- 
ture shows a heat efficiency of less 
Most of the re- 
maining ninety per cent of the fuel 


than ten per cent. 


which is burnt merely goes to swell 
the fuel bill and to make glass manu- 
facture in summer uncomfortable. Of 
this ninety per cent heat loss abou: 
two-thirds is lost by “radiation” from 
the melting chamber, regenerators, coal. 
producers and canals, while about 
one-third is lost up the stack. 

As fuel is a very large factor in glass manufacturing costs 
it is highly desirable that the glass manufacturer bring the 
actual heat requirements of his manufacture nearer to that 
which is theoretically required. The degree to which this 
can be effected is limited in the present types and materials 
of tank construction, but that great improvement can still 
be effected is shown by the fact that while many glass manu- 
facturers consider the production of a ton of glass by the use 
of a ton of coal to be efficient practice, other manufacturers 
are able to produce two tons or more of similar glass per ton 
of coal over considerable periods of time, which means a sav- 
ing of a least fifty per cent of the coal used in the first case. 

An examination of the factors which effect the economic 
fuel consumption and control of which can allow such a 
saving, should be of interest. These factors are of two 
classes, those which are peculiar to glass manufacture and 
those which are, to a large extent, common te all furnace 
operations. 

Heat Requirements for Various Glasses 
The theoretical heat requirements for soda lime glasses 


*Consulting Chemist. 


HAT combustion 
methods can be 
greatly improved is shown 
by the fact that while 
many consider production 
of a ton of glass per ton of 
coal to be efficient practice, 
others produce two tons 
of similar glass per ton of 


vary with different batches but the limits of variation are 
slight in comparison with the total present economic heat 
requirements. The use of burnt lime instead of limestone 
causes some saving» in the heat re- 
quired to melt the batch, but this 
saving is more than offset by the 
higher cost of burnt lime over that of 
limestone. The saving in fuel by the 
use of burnt lime is just the theoreti- 
cal amount of heat required to burn 
the limestone or dolomite in the kiln; 
the same amount is necessary for the 
decomposition of the limestone in the 
tank before it fluxes into the glass. 
However, the decomposition of lime- 
stone in the tank can be accomplished 
just as cheaply as in the kiln, and 
perhaps more so from the standpoint 
of additional fuel required over that 
needed when burnt lime is used. Naturally, the cost of the 
fuel used in burning the lime must enter into the cost of the 
lime. The use of limestone causes a slightly higher stack loss 
than does the use of burnt lime but this loss is very small in 
comparison to the increased cost of the latter. The use of nitre 
instead of soda ash also causes a slight saving in the heat for 
melting but this saving also is very slight compared with the 
increased cost of nitre over soda ash. The presence of water 
in the batch throu&h the use of wet sand or limestone can 
cause a considerable increase in the thermal melting require- 
ments. Some sands after draining can hold more than ten per 
cent by weight of water, and to evaporate this water and sup- 
ply the heat the steam carries from the furnace and up the 
stack increases the heat requirements of the batch. While for 
any particular glass the theoretical heat requirements will 
vary somewhat with chemical variations in batch composition, 
it will not vary with physical variations in the usual glass 
materials. That is, coarse sand or lime will theoretically re- 
How- 


ever, the actual heat requirements will depend to a consid- 


quire the same amount of heat as fine sand or lime. 


erable extent on the physical form of the batch constituents. 
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Variations in Heat Efficiency 

Due to the great loss of heat up the stack and by radiation 
from the tank, regenerators, etc., a large amount of fuel is 
necessary to hold a tank at melting temperatures whether cr 
not glass is being melted and independently of the amcunt 
melted. This heat requirement varies with diffezent tanks, 
but with any particular tank it is approximately constant 
for any definite temperature. In a tank of the usual type of 
construction, and about 20 x 40 feet in size, this constant heat 
requirement will be about twenty-five tons of coal per day for 
a melting temperature of about 2500° F. If now ten tons of 
glass be melted, the heat requirement will be this constant of 
twenty-five tons plus the amount of coal actually required to 
melt ten tons of glass or about one ton cf ccal. The total 
amount of fuel used will then be twenty-five tons plus one 
ton, or twenty-six tons, and the fuel to glass ratio will be 
26/10 cr 2.6 tons of coal per ton of glass. If the pull on the 
tank be raised to fifty tons, the heat requirement will be the 
constant of twenty-five tons plus that which is required 
theoretically for melting fifty tons cf glass, or about five tons 
of coal. The total fuel requirement will then be twenty-five 
plus five, or thirty tons, and the fuel to glass ratio will be 
30/50 or .6 tons of coal per ton of glass. 

It is evident, then, that the heat efficiency increases rapidly 
with the pull and because of this, it is advisable that as far as 
is practicable, the allotment of jobs to a tank be such that at 
all times the pull on the tank will be held as closely to the 
maximum allowable pull as possible. If any particular job 
can be made with equal ease on either of two tanks, it should 
be determined by calculation on which of the two tanks the 
additional pull resulting from the allotment of this job 
would effect the greatest saving in fuel. Tanks equipped 
with several small machines are naturally more flexible in 
this respect than are those equipped with only two or three 
Owens machines or Hartford-Fairmount feeders. Tanks 
which are pulled to the limit will not last as long as those on 
which only a low pull is maintained, other corrosion factors 
being equal, but the total tonnage delivered during the life 
of the first tanks will always be much greater than that of the 
second tanks. Any factor which will tend te lower the con- 
stant heat requirements of a tank, such as insulation of the 
melter, or decrease of stack loss through improved combus- 
tion, will tend to lessen the effect of pull on the heat efficiency 
of the tank. With increasing size of furnace, the constant 
heat requirement increases, but it does not increase as rapidly 
as does the maximum allowable pull, so that the efficiency 
attainable with a large furnace is greater than that attain- 
able with a small furnace. However, if a large furnace is not 
pulled to its full capacity, its efficiency may be less than that 
of a smaller furnace which is pulled to capacity. 


Effect of Pull 


As the capacity of a furnace, that is its maximum allowable 
pull, is limited, the increase in thermal efficiency through 
increase in the pull is limited, the maximum efficiency being 
attained only when the tank is pulled to its limit. Anything 
which tends to increase the maximum allowable pull will 
increase the efficiency attainable. 

The maximum pull is limited by the shortest time the glass 


can remain in the tank and still be completely melted and re- 
fined. This in turn is determined by the composition of the 
batch and glass, by the temperature, the tank construction 
and the method of operation. Each manufacturer sets an 
arbitrary figure as the maximum capacity of his tanks, usu- 
ally expressed in the number of square feet of melting sur- 
face per ton of glass per day. This figure is usually based 
on what experience has shown to be the maximum allowable 
pull for certain batch and melting conditions. However, the 
fact that with similar glasses and similar melting conditions 
these factors often show considerable variations, indicates 
that they are not always accurate; if one manufacturer can 
pull his tanks at the rate of a ton of glass per day for each 
ten square feet of melting surface and make good glass, while 
another with much the same batch and working conditions 
limits his capacity to a ton per seventeen square feet, it is evi- 
dent that the maximum capacity figure of the second cannot 
be correct, and that with it he cannot attain the efficiency of 
the first manufacturer. 

As refining is never ccmpleted before melting, with the 
usual batch materials, the maximum pull on the tank is di- 
rectly dependent on the rate of refining; the rate of refining 
dees not necessarily vary as the rate of melting, in fact, the 
reverse is often the case, so that a quick melting batch may 
require a longer furnace pericd than a slow melting one. The 
rate of refining is directly determined by the viscosity of the 
glass, by the size of the gas bubbles and by the depth the gas 
bubbles are below the surface. The lower the viscosity of the 
glass—that is, the more fluid the glass is—the larger the gas 
bubbles, and the nearer they are to the surface, the more 
rapidly the refining will be effected. Increase in the tempera- 
ture of the glass increases the allowable pull because it lowers 
the viscosity cf the glass and thus increases the rate of refin- 
ing; at the same time, increased temperature tends to de- 
crease heat efficiency by increasing the loss by radiation from 
the tank and the stack loss. 

The course of flow of glass in a tank provided with one 
doghouse and one throat takes the shape of a trough, narrow 
at the doghouse, widening cut towards the center of the 
melter and narrowing again at the throat, as is readily seen 
in tanks in which a color change has been made some time 
before the tank has been shut down; so that, in the ordinary 
tank with a square melter the rate of flow of the glass in the 
corners and extending almost to the entire center of the tan‘ 
at the bottom, is very slow. About forty to fifty per cent of 
the space in such a tank is occupied by glass which is practi- 
cally dead. This dead glass adds to the life of the block with 
which it is in contact, but at the same time contributes to the 
heat loss from the tank by increasing the radiating surface. 

As is the case with any flowing stream, the velocity of flow 
of the glass is greatest down its central line from doghouse to 
throat and falls off towards the sides of the tank, especially 
below the surface; this fall in velocity of the glass towards 
the sides and away from the surface is very much greater 
with glass than with water because of the much greater viscos- 
ity of the former and its great increase in viscosity with a 
fall in temperature. The shortest length of time the glass is 
in the tank is then determined to a large extent by the flow 
of the glass down this central line. 
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Charging a Tank 

Most continuous glass tanks are at present charged by half 
hourly or hourly fills; in this way the amount of batch filled 
in at one time can amount to a ton or more. In order to pre- 
vent too much of this batch ccming in contact with the rear 
walls and increasing their corrosion, it is customary to push 
a large part cf the filled in batch well up into the tank. The 
piles of batch which may be pushed half way up to the 
bridgewall come in contact with glass which has already been 
to a large extent melted and refined and this new batch con- 
taminates the old glass with gas bubbles and unmelted mate- 
rial. In such a case the effective melting and refining surface 
of the tank does not begin near the doghouse but rather at the 
farthest point to which the batch is pushed; that is, the path 
through which the glass can travel while it is melting and 
refining is greatly shortened and the capacity of the tank is 
lowered in proportion to this shortening of effective flowing 
path of the glass. The capacity of any tank is determined 
largely by the shortest time any of the glass pulled from the 
tank has remained in the tank; the nearer batch is shoved to 
the exit end of the tank the shorter will be the time that the 
glass formed from this batch will remain in the tank. 

When a large amount of cold batch is filled at once into a 
tank, there is a sudden demand for heat to bring this batch to 
melting temperatures; this tends to chill the glass already in 
the tank, especially that near the batch piles filled in, and to 
slow up the melting and refining of this glass until the tank 
once more slowly regains its lost degree of temperature. This 
irregularity resulting from such a method of filling causes a 
decrease in the efficiency of meliing and refining. 

The proposal to use continuous mechanical batch feeders 
for tanks is old, but while the advantages cf such a device 
are cbvious, and while such an apparatus does not seem to 
present any great construction or operating difficulties, their 
use has never passed the experimental stage. Such a device 
would feed in batch continuously or at very short intervals at 
a point just sufficient to avoid excessive corresion of the block 
of the rear walls; the batch would then have nearly the en- 
tire length of the tank in which to travel while melting and 
refining, all the glass pulled would have been in the tank 
approximately the same length of time and the demand for 
heat to melt the glass would then be uniform and constant. 


It would seem likely that the size of the bubbles formed in 
the melting of the batch would vary somewhat with different 
batch materials and especially with the rate of melting of the 
batch, but examination of small melts of different batches 
dees not show any censiderable variation in average size of 
bubbles. 

The refining takes place, of course, only from the surface 
of the melt, so that bubbles below the surface must travel to 
this point before they escape; the rate of refining is in con- 
sequence largely dependent on the depth at which the bubbles 
form, especially as the viscosity increases with the depth in 
glass tanks and consequently the rate of movement of the 
bubbles is slower the greater the depth. The depth at which 
the bubbles form depends on the way the batch piles are 
filled in and on their size. Some tank men have a habit of 
fercibly pushing the batch piles under, and while the larger 
part of the pile rises to the surface, enough of the batch re- 
acts while it is below the surface to form bubbles ata greater 
depth than would normally occur. The larger the batch piles 
the deeper the bubbles will form and the greater will be the 
lecal chilling which tends to delay refining; it is best, there- 
fere, to have the individual piles as small as possible. The 
use of a throat tends to pull the glass downward in the tank, 
especially when new; this downward pull of the throat act- 
ing against the upward motion of the gas bubbles tends to 
delay refining, especially when the refining is taking place 
near the bridgewall, as is the case when the batch is pushed 
far forward into the tank. 

To maintain the highest efficiency obtainable through tank 
operation, the pull on the tank should at all times be main- 
tained as high as is practical by careful allotment of jobs and 
by using stock orders to fill in gaps; the ability to do this will 
depend largely on the degree of co-operation between the sales 
and manufacturing departments. The maximum allowable 
pull on the tank should be increased if possible through in- 
crease in the average path thrcugh which the glass must travel 
from the point at which it is filled into the tank to the point 
where it leaves the melter; by keeping the melting and re- 
fining glass as near as possible to the surface; and by the use 


cf a batch which gives a glass of low viscosity or which 


n 
some other manner tends to increase the rate of refining. 
(To be continued.) 
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The Protection of Original Glass Designs By Patent 


By Waldon Faweett 


To such a pass have we come, in the keen competition of 
selling, that when one’s mind turns to the problem of safe- 
guarding good will in the glass industry he is apt to think 
first of trade-marks and trade names. Such badges of 
identity—symbols of glass origin or ownership—are all very 
well in their way. But members of the industry who have 
given the most thought to the subject feel that it is even 
more important to protect against imitation and duplication 
the original designs of glass products than it is to forestall 
the infringement of the distinguishing marks on glass. 

First impulse, when the glass producer or marketer desires 
to insure the individuality of a pattern, is to turn to the 
patent system of the nation. For, is not the patent system 
designed to encourage invention by giving the inventor the 
sole right to make and vend his invention? The logic is 
sound, but too many glass men start toward the facilities 
of the patent system and then stop short. They catch them- 
selves because, upon reflection, the patent system seems 
designed for mechanical inventions. All very well for the 
machinery equipment of the glass industry but not so mani- 
festly applicable to the glass products that have no moving 
parts. This is an underestimate that does our national 
patent system serious injustice. Ranged alongside the system 
of mechanical patents, are facilities for patents upon design 
that might seemingly have been provided specifically for the 
glass industry so perfectly are they adapted to recognition 
of innovations in glassware. 

Comparatively neglected though it has been, the design 
patent system of the United States is long established. 
Patents for designs were first authorized by Act of Congress 
in 1842 and the law was revised in 1861 and again in 1870. 
The design patent law now in effect has been in force for so 
long a time and the United States courts have been called 
upon so often to establish precedents and principles by means 
of decisions in test cases, that it is pretty well settled to 
what extent and in what quarters protection is obtainable. 
The circumstance that patents may be obtained, at propor- 
tionate fees, for 34%, 7 or 14 years has allowed desirablt 
elasticity in operation. Especially has it brought design 
protection at a modified price within reach of traders who 
seek only to monopolize a seasonal novelty or desire to test 
the appeal of a new line to the public by means of a brief 
try-out sales campaign. 

Just what constitutes a design that is patentable has been 
the subject of extensive misunderstanding in the glass in- 
dustry and in other fields. 
eligible, must be ornamental. It must contribute something 
to the appearance of an article of manufacture. It may 
be a surface design—the sort of superficial ornamentation 
that is applicable to many different objects. Again, it is 
not required that ornamentation, to be patentable, shall show 
a high degree of artistic merit. 


First of all, a design, to be 


Indeed, there is no dis- 
crimination against a glass design that is useful if it is also 
ornamental. 

To be accepted at the Design Division of the United 
States Patent Office a glassware design must, however, show 


invention. ‘This is a demand that has led to havoc and 


heartburnings. Time and again, glass manufacturers have 
assumed that if a design is, as they say, “new” it must 
necessarily be patentable. That does not follow according 
to the rules of the Patent Office. 
bring a patent reward. The exercise of the inventive or 
originative faculty is required. Change of color, material, 
or size does not constitute invention. 


Novelty alone will not 


If there is truth in 
the saying that there is nothing new in the world, every 
fresh design must be in some sense a new version or a 
different arrangement of elements that have already ap- 
peared in the industrial arts. But the design patent censors 
are supposed to reject a mere aggregation of old well known 
ornamental devices. To win a patent with reworked motifs 
there must be a combination, blending or arrangement that 
produces an appearance wholly unlike others. 

From the standpoint of the glass industry, one of the 
most vital of the facts so often overlooked is that a design 
patent may be obtained for a unique and original shape 
given to an article of manufacture as well as for an orna- 
mentation placed upon an article. Furthermore, that the 
appearance of a glass article is none the less patentable 
because a mechanical function is involved. This was 
brought out clearly a few years ago in a test of the patent- 
ability of an inkstand. A United States Circuit Court of 
Appeals held that a pioneer, having evolved an entirely new 
form of inkstand, was entitled not only to exclusive use of 
that exact design but also to protection against the making 
and marketing of an inkstand which contains the dominant 
features of his design. 

In another case, that same Federal court held that glass 
reflectors which have a useful mechanical function but which 
make a pleasing impression on the eye are proper subjects 
for design patents. The court said then that it is a mistake 
to assume that a patent for a design in glass necessarily 
applies only to the ornamentation upon the glass object and 
that it cannot properly apply to the article of manufacture 
itself as that article is designed and produced. 

When it comes to applying for design patents for glass 
products, perplexing questions sometimes arise as to whether 
an article of manufacture is in reality a single unitary struc- 
ture or is actually several separate articles used in conjunc- 
tion or combination. On one occasion, the United States 
Commissioner of Patents ruled that a glass inkstand and 
a glass stopper did not constitute a single unitary design 
and could not be covered by one patent. Sometimes, the 
shoe is on the other foot, as in the case of the manufacturer 
who desired to obtain a patent on a pitcher top aside from 
the pitcher. Inasmuch as the applicant could not include 
in one patent the pitcher top alone and the pitcher including 
the top, the conclusion was that he could have a separate 
design franchise for the top. 

Whether or not any given design in the glass industry is 
patentable is determined to a considerable extent by what 
is known as “the state of the art.” That is to say no one 
firm in the trade can fence off for its sole use a form that 
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fashion or custom has made a matter of common knowledge 
in the industry. It is the state of the art in glass that deter- 
mines how much room is left for further invention. It is 
possible that even if the majority of the features of a glass 
design are old there may be introduced a new, additional 
feature that will make the design distinct and novel over 
the art. It is required, though, that a genuine inventive 
advance shall be shown in order to pass muster in an art 
already understood. The art of glassware ornamentation is 
old and the familiarly conventional bevels, beadings, etc., 
are so well known and have been used conjointly in so many 
different arrangements as to render it highly difficult at this 
stage to devise a composition of old elements that is fresh 
enough to win a patent. 

It should be noted, just here, that during the past few 
years the policy in the examination of designs for patent 
has stiffened considerably. There was a time when such 
candidates as a lamp representing a tulip conventionalized 
passed into the Patent Office unchallenged. Lately, the 
design censors are more strict. The Patent Office does not 
insist, as is suspected by some members of the giass industry, 
that a design to be ornamental must be beautiful. On occa- 
sion the bizarre has been accounted ornamental. Indeed, 
virtualiy all classes of glassware are conceded to be “orna- 


mental” for the purposes of the patent system. But there is 
increasing demand at Washington that a device, to support 
a design patent, must appeal to the esthetic sense. In 
refusing an application not long ago, the Patent Commis- 
sioner remarked that it “is not strikingly attractive and does 
not produce an esthetic thrill.” After all, however, the 
tighter strictures that now surround the issuance of design 
patents may be welcomed by glass designers. The sharper 
scrutiny keeps out no glass design that is the fruit of genius 
and if patented designs are fewer because better and more 
clearly differentiated that fact will operate to give better 
protection to the glass designs that are accepted. 

It is worth while in conclusion to mention that the censors 
at the United States Patent Office are in the habit of depend- 
ing to a considerable extent upon the evidence to be found 
in the catalogues of various glass manufacturers when called 
upon to decide whether invention is present. In one recent 
instance the examiners, after examining a representative 
array of catalogues, decided that a piece of glassware which 
found its only ornamental virtue in a flute slightly different 
from the flutes already in common use on other articles of 
glassware could not be proclaimed to have an appearance 
so different from all the other items of table glassware now 
on the market as to entitle it to a patent. 





Raw Materials of the Glass Industry 
IV. Salt Cake and Soda Ash. Part II 


By J. B. Krak, 


Technical Editor 





The story of the development of the two processes by 
which soda ash is manufactured is one of the most inter- 
esting chapters in the history of technology. Both processes 
are remarkable for their simplicity and perfection. Their 
inventors were great chemists and great manufacturers. The 
life history of one is full of pathos; that of the other was 
filled with achievement and honors. The names of Leblanc 
and of Solvay are inseparably linked with the tale of human 
To them civilization owes two great blessings: 
It is cheap soda ash which has made 


progress. 
light and cleanliness. 
cheap glass and cheap soap available to mankind. 

Towards the end of the 18th century the supply of 
natural soda became insufficient to meet the increasing de- 
mand. About 1775 the French Academy of Sciences offered 
a prize for a method of making soda from common salt. A 
number of processes was submitted, none of which proved 
to be feasible. It was not until 1789 that Nicholas Leblanc 
proposed a method which was approved by d’Arcet and Dizé 
of the College de France. Being granted a patent he began 
manufacturing on a commercial scale in a small factory in 
the vicinity of Paris. The discovery of Leblanc will forever 
remain remarkable, not only because it is one of the most 
important of the chemical industry but especially since it 
was given to the world as a finished process. All other 
chemical processes have been developed through the years 
with the aid of many inventors but Leblanc’s process is now 
almost exactly like it was 135 years ago. 

When the old regime was nearing its last days France 


had become the leading nation of the world in chemistry 
and technology. After the outbreak of the Revolution the 
Committee of Public Safety decided that the Republic had 
It sentenced the great chemist 
Lavoisier to die under the guillotine and declared Leblanc’s 


no need of scientists. 





VTL. 





FIG. 1. BLACK ASH FURNACE. LEBLANC PROCESS. 


factory to be public property. Having lost all of his pos- 
sessions Leblanc lost his mind and ended his life in despair. 


Leblane’s Soda Process 


The theory of Leblanc’s process is simple. The first step, 
resulting in the formation of salt cake from salt and sul- 
phuric acid, was discussed in the previous article. Salt cake 
is mixed with coal and limestone. Usually 100 pounds of 
salt cake, 100 pounds of limestone and 50 pounds of coal 
dust form a charge. The reaction is carried on in a “black 
The hand worked furnace is a long rever- 
beratory (Fig. 1). The charge is introduced on the platform 
(A) nearest the flue, where the heat is not high. When 
thoroughly heated it is raked onto the front platform (B) 
which is a few inches lower than (A). Here the tempera- 


ash” furnace. 
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ture is about 1,000 degrees C. and the surface of the mass 


begins to fuse. It is then raked over until it becomes a 
thick pasty mass from which carbon dioxide escapes freely. 
After the salt cake is decomposed the charge begins to 
stiffen and the evolution of carbon monoxide is shown by 
the appearance of jets of biue flame known as “candles.” 
The charge is then raked together into a ball which is 
drawn out of the furnace into an iron barrow. 


: Pe nineteen : 


FIG. 2. 


The resulting black ash is of a dark brown or gray 


color. It contains about 45 per cent sodium carbonate, 
30 per cent calcium sulphide, 6 per cent calcium carbonate 
and small amounts of sodium silicate, sodium aluminate, 
sodium chloride, ferric oxide and coal. Small amounts of 
cyanide, ferro cyanide and thiosulphate are usually present 
also. 

This material is leached with cold water. The principal 
impurities present in the solution are caustic soda, sodium 
sulphide, sodium thiosulphate, sodium ferrocyanide and 
sodium ferrosulphide. Suspended matter is allowed to settle 
out and the liquor is purified by one of several methods 
employed. One way is to pump the liquor to the top of 
carbonating towers where it comes in contact with a current 
of carbon diexide and air. The caus‘ic soda and sodium 
sulphide are converted into carbonate. Iron, silica and alu- 
mina are precipitated from the solution. Another method is to 
add manganese dioxide to the solution and pass superheated 
steam and air through it. This treatment oxidizes sodium 
sulphide to sulphate and removes iron, silica and alumina 
by precipitation. 

The purified liquor is evaporated in pans by surface 
contact with the waste gases from the black ash furnace. 
The 


yielding crude soda ash. 


“black salt’ thus obtained is calcined to a red heat 
This material is purified by re- 
dissolving and crystallization. It is calcined and yields the 
finished product. 

At the present time revolving furnaces are used (Fig. 2). 
The flame from the furnace (A) passes through the cylinder 
(B). 


the black ash discharged through the same opening. 


The charge is introduced through the manhole and 
The 
charge is usually about two tons of salt cake with propor- 
tionate amounts of coal and limestone. 


The reactions in the furnace may be expressed as follows: 


Na,SO, + 2C = Na.S + 2CO, 
Salt cake Coal Sodium Carbon 
sulphide dioxide 


Na,S + CaCO, = 
Sodium 
sulphide 


Na,CO, + CaS 


Limestone Soda ash Calcium 


sulphide 
Soda ash made by the Leblanc process always contains a 
number of impurities, chiefly salt cake which has not been 


converted. When the soda ash is used in batches containing 





ROTARY FURNACE. 


oxidizing substances such as nitre the salt cake floats on 
This has to 
be removed by skimming or by the addition of carbon. 
Calcium sulphate, another impurity of Leblanc soda, also 
forms glass gall and is even more difficult to remove. 

Due to the discovery of other processes, which yield a 
purer product at a lower price, soda ash made by the 
Leblanc process is little used in the glass industry in foreign 


top of the molten glass as salt or glass gall. 
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LEBLANC PROCESS. 


countries at the present time and not at all in America. 
The Solvay Process 

This process has been perfected by Ernest and Alfred 
Solvay, who obtained patents in 1863 and started manu- 
facturing in their factory located near Brussels. Two years 
later another factory was built near Charleroi and a third 
enormous plant was built in 1873 at Varangeville-Dombasle. 
The manufacture of soda by the Solvay. process has spread 
all over the civilized world and Ernest Solvay, at the time 
of his death a few years ago, was known as one of the 
leading manufacturers and one of the wealthiest men in 
Europe. 

The story of how the Solvay process was developed is 
one of sacrifice, persistence and courage under the most ad- 
verse conditions. It had been known since the early years 

the nineteenth century that when a strong solution of 
common salt is saturated with ammonia, and carbon dioxide 
is passed through it, sodium bicarbonate (baking soda) is 
formed which on heating is converted into soda ash. The 
reaction was first discovered by Fresnel in 1808', patents 
covering the manufacture of soda by this reaction were taken 
out by Dyar and Hemming (1838), Canning (1840), Grimes 
(1852), Gossage (1854), Bowker, Deacon, Turck (1854 and 
1855), Heeren (1858), Marguerite (1863). None of tlie 
methods described in these patents were a commercial success, 
due to the enormous mechanical difficulties involved. In the 
face of all previous failures Solvay set to work and accom- 
plished success. 

The advantages of the Solvay process are purity of 
product, low cost and absence of by-products. 

The reactions involved are as follows: 


(1) NaCl + NH, + H,O + CO, -= NH,Cl + NaHCO, 


Salt Ammonia Water Carbon Sodium Sodium 
dioxide chloride bicarbonate 
(2) NH,Cl + Ca(OH), = CaCl, + 2H.O + 2NH, 
Ammonium Slaked Calcium Water Ammonia 
chloride lime chloride 


The first equation is the chief one. The second represents 
the recovery of ammonia, and is essential to the commercial 
success of the process. The value of the ammonia used in 
the production of a ton of soda ash is about ten times the 


value of the soda ash. By the modern methods of recovery 


' Revue Générale de chimie pure et appliquée, VI 284, 1903. 
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at least 99 per cent of the ammonia used is recovered after 
each operation so that the actual cost of ammonia is reduced 
to a smal] figure. 


Outline of the Solvay Process 
The chief steps in the ammonia soda process are as 
follows: 
1. Preparation of the ammoniacal salt solution. 
2. Burning of 
dioxide. 


limestone and preparation of carbon 

3. Carbonation ef the ammoniacal salt solution under 
pressure and formation of sodium bicarbonate. 

4. Separation of the sodium bicarbonate from the liquor. 

5. Transformation of the sodium bicarbonate into soda 
ash. 

6. Recovery of ammonia from the ammonium chloride 
solution by distillation over burnt lime. 

7. The utilization of the waste liquor. 

The salt sclution, obtained by dissolving rock salt in 
water is freed from impurities such as iron, silica, calcium 
sulphate, calcium chloride and magnesium chloride by add- 


ing soda ash or ammonium carbonate. It is then saturated 

















H 


FIG. 3. CARBONATING TOWER. SOLVAY PROCESS. 

with ammonia gas obtained from gas liquors or by the re- 
covery process according to equation (2). The carbon 
dioxide is obtained partly from the lime kilns and partly 
from the calcination of the bicarbonate to form soda ash. 
The resulting lime is used in the recovery of the ammonia 
(reaction 2). The lime kiln gases are cooled and purified 
before they pass into the carbonating towers. 


Carbonation of the Ammoniacal Salt Solution 

The ammoniacal brine is treated with carbon dioxide in 
the carbonating towers (Fig. 3). They are from 60 to 65 
feet high, built of cast iron rings‘on segments (A, A) each 
about 31% feet high and 6 feet in diameter. At the bottom 
of each segment is a plate with a large circular opening over 
which is placed a dome-shaped circular sieve. The am- 
moniacal brine enters the tower through the pipe (P) situ- 


ated a little above the middle of the tower, until it is nearly 
filled. 
a pressure of 11% to 2% atmospheres through pipe (C). 
Entering under the lowest dome it rises in smal] bubbles 
through the perforations in each dome and mixes intimately 
with the ammoniacal brine. 


The carbon dioxide is forced in at the bottom under 


The unabsorbed streams of gas 
reunite and pass through the large opening into the next 
compartment where the gas is again broken up into bubbles. 
The absorption of carbon dioxide forms considerable heat 
which is absorbed by circulating cold water through pipes 
(B-B) Fig. 3. 

The sodium bicarbonate formed by the reaction gradually 
finds its way down through the tower and the liquid con- 
taining the bicarbonate in suspension is drawn off through 
(H) at the bottom. 
centrifuge, washed free from ammonium chloride and dried. 


It is run onto a vacuum filter or on a 


It is calcined in iron pans arranged in such a way that the 
evolved gases can be sucked away for use in the carbonating 
towers. The product has a density of about 0.8 and is 
known as light ash, while that of the Leblanc product is 1.2. 
This is a disadvantage owing to the large package needed 
for a given weight, and especially on account of the mechani- 
cai loss incurred in glass making where soda ash is exposed 
tc a strong draught. 

Reheating causes removal of the last traces of sodium 
bicarbonate and increases the density to about 1.3, giving 
what is known as “dense” soda ash. Pure soda ash contains 
58.5 per cent sodium oxide and is referred to in the trade 
as 58 per cent ash. 


Effect of Composition on the Viscosity 

of Glass 

At a meeting of the Society of Glass Technology last 
March a paper was presented by S. English, describing ex- 
periments carried out with a view to investigating the effect 
on the viscosity of glass of the substitution of alumina and 
of magnesia in soda-lime-magnesia glasses. As a starting 
point a glass of the molecular cempos‘tion 1.2Na,O, 0.8CaQO, 
6SiO, was taken and the lime substituted by magnesia in 
molecular proportions, 0.1 mol. being substituted at each 
stage. Throughout the whole range of temperature from 
1,400 to below 600 


was accompanied by a reduction in viscosity, a minimum 


, the replacement of lime by magnesia 


value being indicated for glasses containing approximately 
equimolecular proportions of the two bases. A further im- 
portant feature that was evident from the curves in which 
the logarithm of the viscosity was plotted against composi- 
tion for this series of glasses, was that the substitution of 
magnesia caused the rate of increase of viscosity with falling 
temperature to become more uniform throughout the whole 
range of temperature. In the series of glasses in which 
alumina was substituted molecularly for lime, the viscosity 
of the melts at 1,400° showed increased viscosity, the in- 
crease being practically proportional to the molecular pro- 
portion of alumina both at 1,400° and at 1,200°. Below 
1,200° the substitution of 0.1 lime by 0.1 magnesia caused 
a decreased viscosity so that at 1,000° and 800° there was 
a distinct minimum value on the viscosity composition curve. 
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Causes of Crizzles and Skin-Wrinkles of Pressed Glass* 


Explanation of Defects and Their Prevention 
Laboratory experiments to imitate wrinkles at varying temperature of the 
molten glass and of the molds 
By E. Zschimmer, K. Hesse and K. Meures+ 


(Continued from the June issue) 


We have tried to test out in the laboratory the theory 
regarding the causes of the defects described in the previous 
issue. For this purpose we selected a glass that was known to 
have a strong tendency to form wrinkles. It had the fol- 
lowing composition: 





ee a oa hs ouch ees 75.5% 
Soden Onste CGA) - ance ces ic cncos ve 16.9% 
Fe Sy err eer ry Serre 7.2% 
PE COB 55.05 bed creo nnndeseaat 0.4% 

100.0% 


The marked tendency of this glass to form wrinkles is 


shown in a few illustrations. Fig. 11 shows part of the 








FIG. 11. WRINKLES ON THE OUTSIDE OF A WATER GLASS. 

surface, four times enlarged of a heavy walled, ten-sided 
water glass of the usual shape. One of the flat surfaces of 
the glass was illuminated by the light of an electric lamp 
in such a way that a sharp reflex picture of the wrinkles 
was shown. The surfaces all showed several conflicting 
wave systems. In the illustration three centers can be noticed. 
This number may vary. Other illustrations will show that 
the formation of such wave systems depends to a large ex- 
tent on where the glass first touches the walls of the mold 


* Sprechsaal 58. Translated for THe Grass Inpustry. 


t Contribution from the Glass Research Laboratory of the Technological 
Institute of the University of Karlsruhe. : 


and solidifies first. The wrinkles usually form concentric 


rings around the “solidification center.” Fig. 12a shows a 
part of the four times enlarged surface of a heavy walled 
drinking glass, shaped like a truncated cone. A system of 
fine circular wrinkles is shown running parallel to the edge of 
the glass. Near the upper edge the wrinkles are also circular 
but tend to draw together to a greater extent. (Fig. 12b.) 
This can be explained when it is considered that the glass 
mass near the foot of the beaker remains in contact with the 
cool mold for a long time, while the glass of the upper part 
of the beaker is pressed upward from the inner part by means 
of the plunger and is therefore only a short time in contact 





12a. 


FIG. WRINKLES ON THE OUTSIDE WALL OF A CONICAL 
BEAKER (AT THE FOOT). 

with the mold. It should be noted that the glass mass on the 

outside already has a tough skin due to cooling while the 

inner part does not obtain a tough skin until it touches the 

mold when it is pressed out. 

The wrinkles of the tough skin of the glass should not be 
confused with the impression of file streaks or scratches 
made by emery paper on the mold. Fig. 13 shows both, 
occurring on the same glass surface (upper part of the same 
surface which on its lower part shows the deep wrinkles shown 
in Fig. 11). Impressions of emery paper or file scratches and 
wrinkles cross one another in several directions. 


We have made a number of experimental melts of this 
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glass in a Fletcher furnace in quantities amounting to 120- 
150 grams. The batch melted at about 1,380" C. 
fined at from 1,400-1,440°. 
glass was left in the oven exposed to varying high tempera- 


and was 
The crucible containing the 


tures for long periods until the temperatures were about con- 
stant. Then the lid of the furnace was removed, the crucible 
grasped with the tongs and poured out as rapidly as possi- 


ble in a small cylindrical iron form resting on a flat iron 





« 


FIG. 12b. WRINKLES ON THE OUTSIDE WALL OF A CONICAL 
BEAKER. 
plate. A bored-out iron nut, 20 millimeter in diameter, 16 


millimeter in height and of 6 millimeter minimum wall thick- 
ness was used. 

Besides varying the temperature of the melt immediately 
before removing the crucible we have varied the temperature 


310 ¢ we 1,25 
20 


A 
=I 








FIG. 14. MOLD ON ICE. 


of the bottom of the cylinder in various ways as follows: 
a) A polished iron plate, 20 x 20 millimeter, 1 centi- 
meter in thickness was brought to a temperature of 20° C. 
by dipping into water and was placed under the mold. 
b) The polished bottom of a tin vessel, having a thickness 


of 1.25 millimeter was placed on a block of ice, so that it had 
approximately the temperature of 0° C. at the time of pouring 
the glass. The mold was placed in the center of the vessel. 
(Fig. 14.) 

c) The bottom of a copper kettle (c) of the shape shown 
in Fig. 15 was heated approximately to 100° C. by steam. A 
small polished iron plate of 4 millimeters in thickness served 
as a support for the mold. 





FIG. 13. FINE WRINKLES AND IMPRESSIONS OF SCRATCHES 


ON THE OUTSIDE WALL OF A CONICAL BEAKER. 

d) The tin vessel with mold in Fig. 14 was heated on the 
lid of a Fletcher oven to a dark red heat; subsequently the 
glass was poured into the mold. 

The poured liquid glass cylinders in all experiments re- 
mained in the mold until the red glow disappeared. They 
were then removed and allowed to cool in infusorial earth, 


5 = 








sical 





“STEAM 100 


= 


Fic. 15. 














MOLD ON A STEAM BOILER 


All glass cylinders were placed on a glass plate in a row 
and ranged according to the temperature. After placing the 
whole in a frame, plaster of Paris was poured around them. 
After drying of the plaster the protruding bottom surfaces of 
the cylinders were cleaned and photographed. 
graphs were enlarged somewhat. 


The photo- 
In order to do this, the 
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plaster of Paris pla‘e had to be lifted up, so that the circular 
outline of the cylinders assumes the shape of an ellipse in the 
picture. 

The pictures are designated by two temperatures: 

a) Pouring temperature, that is the temperature of the 
oven immediately before removing the lid and taking out the 
crucible. 

b) Forming temperature, that is the approximate tem- 
perature of the bottom plate of the mold. 

The 


furnace temperatures, measured by means of a Siemens & 


These temperatures have only approximate value. 


Halske optical pyrometer are certainly considerably higher 
than the actual temperatures prevailing inside of the glass at 
the moment of the pouring. On the other hand the tempera- 
tures of the bottom plate are only approximately 0° C., 20° C. 
and 100° C. 
bottom plate cannot be measured at all, and may be estimated 
at about 400° C, 


Let us first observe the formation of wrinkles and folds of 


respectively. The highest temperature of the 


the ‘bottom surface of the glass cylinder at ordinary tempera- 
ture of the bottom plate. In the row from left to right in 
the picture the pouring temperature increases from 1,170 
to 1,470° C. 
of the 


phenomena : 


It will be recognized at once that the increase 


glass temperature before pouring caused two 


1. Decrease in size and increase in number of 


2. Increase of the radial system of 
Besides 
this the solidification center (especially at 1440 degrees C) 


the circular wrinkles. 
folds as illustrated in Fig. 10 (see previous issue). 


is especially noticeable, also the way in which the location 
of the circular wrinkles depends on that of the center. 
Subsequently the temperature of the bottom of the mold 
has been brought to 0 degrees C in the expectation that in 
doing so the wrinkles would become larger. This is actu- 
ally the case as shown in Fig. 17. It has already been men- 
tioned that the given pouring temperature of the melt is far 
different from the true temperature of the molten mass at the 
moment of pouring. Probably this is the case in a quite 
different measure since the time passed between reading the 
furnace temperature and the moment in which the melt touched 
the mold could not be kept constant. Probably the glass mass 
poured at 1460 degrees C (Fig. 17) had a lower temperature 
at the moment of pouring than the cylinder poured at 1200 
degrees C. so that in this series also it is evident that with 
increasing temperature the wrinkles become finer and more 
numerous and that at the same time radial folding occurs. 
In any case we have succeeded in increasing the size of the 
wrinkles in this series to such a point that only one ring 
The bottom of 
the cylinder at the extreme right (1480 degrees C.) shows 
the crossing of both circular and radial systems of folds. 


of large size is formed (1460 degrees C.). 





CASTING 
1170 
FIG. 16. 


1190° 


TEMPERATURE 
1380 
WRINKLES OF THE CIRCULAR BOTTOM OF A GLASS CYLINDER, MOLD TEMPERATURE 20” c. 


1440° 1470° 





CASTING 
1140° 
FIG. 17. 


1200° 


TEMPERATURE 
1340° 
WRINKLES OF THE CIRCULAR BOTTOM OF A GLASS CYLINDER, MOLD TEMPERATURE 0° ¢. 


1460°(?) 1480° 





CASTING TEMPERATURE 


1180° 
' Fic. 18 


1200° 1380° 


1480° 1545° 1590° 


: . WRINKLES OF THE CIRCULAR BOTTOM OF A GLASS CYLINDER, MOLD TEMPERATURE 100° c. 
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Fig. 18 shows a series of experiments made with the object 
to produce the opposi:e effect, namely to decrease the size 
of the wrinkles by increasing the temperature of the bottom 
of the mold. This actually happened as is evident on com- 
parison of Fig. 18 (temperature of bottom 100 degrees C.) 
and Fig. 16 (temperature of bottom 20 degrees C.). Espe- 
cially in the two cylinders poured at 1440 degrees and 1470 


degrees C. in Fig. 16, the increase in number and the smaller 





FIG. 19 
CASTING TEMPERATURE 1430° 


PERFECTLY SMOOTH BOTTOM SURFACE OF A CYLINDER, MOLD 

TEMPERATURE 400° c. 
size of the wrinkles is quite evident. However, the tests 
poured at 1180 degrees and 1170 degrees C. respectively show 
contrary results inasmuch as the glass made in the warmer 
mold (20 degrees in Fig. 16) shows more and smaller 
wrinkles than that made in the warmer mold (100 degrees 
in Fig. 18). 
agree with the rule that the number and size of the wrinkles 
increase with the temperature of the form. 


These pictures should be reversed in order to 


Probably the 
molten glass taken from the furnace at 1180 degrees (Fig. 
18) was in the moment of touching the mold already cooled 
to a greater extent than the glass poured at 1170 degrees C. 
(Fig. 16). 

From the increase in number and the decrease in size of 
the wrinkles by increasing the temperature at the bottom of 
the mold (which is shown undoubtedly by comparison of 
Fig. 17, 0 degrees C., and Fig. 18, 100 degrees C.) it was 
deduced that the wrinkles will finally become infinitely small, 
that is they would disappear when the bottom of the mold 
is heated as much as possible. The experiment represented 
in Fig. 19 fully confirmed this supposition. When the bottom 
of the mold was heated to a dark red (estimated at about 400 
degrees C.) the bottom surface of the glass cylinder, which 
solidified in the mold, was perfectly smooth, besides it showed 
a strong metallic lustre like polished iron, possibly caused by 
the fusion of a thir layer of iron oxide (Fe,O0,) with the 
fairly hot, poured glass (furnace temperature 1430 de- 
grees C). 

Through these experiments it has been proven, at least 
qualitatively, that the formation of wrinkles of pressed glass 
can be observed by small laboratory experiments and can 
probably also be measured, if sufficiently exact temperature 
conditions can be established, as far as is required by the 
demands of the pressed glass industry. Especially the in- 
fluence of the chemical composition of the glass on the forma- 
tion of wrinkles can be ascertained by this or a similar 
method. The fact that the pressure of the plunger has been 
omitted is no disadvantage but, as can be seen from these 
experiments, is an advantage inasmuch as one source of 


possibilities with regard to the formation of wrinkles can 
be eliminated. 

The tendency of glasses, having different composition, to 
form wrinkles becomes more evident when the effect of the 
plunger is eliminated, since the wrinkles can develop freely, 
whereas otherwise they become pressed out and run together. 

We consider it possible to investigate in an exact manner 
the tendency of a glass to form wrinkles by producing regu- 
lar, concentric wave systems (circular wrinkles) and by 
determining the “wave length” and the ‘amplitude’ by 
measuring. If one compares for instance Fig. 17 (0 degrees 
C. bottom temperature) and Fig 18 (100 degrees C. bottom 
‘emperature) the possibility of such an exact method becomes 
apparent. We have made some experiments in this direction 
by counting the number of wave rings which develop on a 
definite length of a wave radius, from which the wave length 
ean be deduced. The figures thus obtained are of course 
uncertain, since the wrinkle systems in the experimental glass 
clinders are too irregular. A regular concentric arrange- 
ment of the waves can be obtained if care is taken, first, to 
produce a regular and constant shape of the glass drop and 
second, to regulate exactly the pouring of the liquid glass, 
that is, the molten glass should touch the bottom of the mold 
in such a way that the center of solidification coincides with 
the center of the bottom, and that the glass drop sinks down 
symmetrically around the center, spreading out over the 
hcttom of the mold with equal speed in all directions. 

(To be continued) 


The Properties of Glasses* 

The measurement of the viscosity of glasses is carried out 
as follows: A platinum ball is allowed to sink in molten 
glass, contained in a high crucible. The length of time 
required to reach the bottom of the crucible is observed, 
and was found to increase with the viscosity. 
temperatures of 1220-1400° C 
obtained. 


At very high 
. only approximate values are 
It is possible to determine the viscosity as a 
iunction of the temperature. The influence of the 
perature on the viscosity is very pronounced. 
of temperature of 30° C. 
fold. 

For the relation between the melting temperature and 
the chemical composition the following rules generally hold: 
Increase of the amount of silica raises the melting tem- 
perature. 


tem- 
A decrease 
increases the viscosity about three- 


Boric acid and lead oxide lower the melting tem- 
perature of the batch. 


Zirconium oxide raises the melting 
pcint. 


A glass of the composition K,O,Al,0,,6SiO, melts 
at about 1180° C., while quartz melts at 1620° C. If ina 
glass sodium oxide is replaced by potassium oxide, the melt- 
ing temperature is increased considerably. If in a lime- 
seda-silica glass the lime is replaced by barium, the melting 
point is greatly increased. Zinc oxide also raises the melting 
point, while lithium oxide lowers it. 


* Abstract of article by M. C. 


Doelter in 
June, 1924. 


Revue générale des colloides, 





AvaM Hitcer, Ltp., 75a Camden Road, London, has published 
a pamphlet entitled “Applications of X-Ray Spectography and 
Crystallography to Metallurgy and to Chemical Problems,” being 
one of a series of publications entitled: “Optical Methods in 
Control and Research Laboratories.” 
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Finding a Market for By-products 


The ammonia soda process is now used all over the 
world for the production of the most important chemical 
employed in the glass industry, namely, soda ash. This 
process offers an example of what may be accomplished by 
a persistent and intelligent search for a profitable outlet for 
by-products. 

From the standpoint of the manufacturer the ideal process 
is one which yields no waste products, one in which each by- 
product is of sufficient value to command a price justifying 
its utilization. 

For many calcium chloride, formed in_ the 
process of ammonia recovery, was a waste product. There 
was only a limited market for calcium chloride that could 
not possibly absorb the enormous quantities produced by the 
soda 


years 


factories. It was therefore necessary to allow it to 
drain into rivers and lakes, killing the fish, and destroying 
vegetation on the borders. It was urgent that a profitable use 
for this material be found, an outlet requiring large amounts. 
The automobile and concrete construction have been instru- 
mental in solving this problem. 

As long as there were comparatively few roads, used 
only by horse-drawn vehicles their upkeep was a compara- 
tively simple matter. But the advent of the automobile has 
changed this materially. The heavy traffic of commercial and 
pleasure automobiles tends to disintegrate the road surface to 
such an extent that it becomes necessary to apply binding 
material to prevent the road from blowing away as dust. 
It has been discovered that calcium chloride has valuable 
properties as a surface binder for gravel, macadam and dirt 
roads, and that it is suitable for maintenance purposes and 
as a dust layer combining as it does with the surface to 
which it is applied. 

The extensive development. of road building has been 
simultaneous with the marvelous growth of concrete con- 
struction. Experiment has proven that calcium chloride has 
the property of an accelerator of concrete for attaining rapid 
set and early strength. Besides giving hardness and strength 
to concrete it also renders it more waterproof and aids to 
resist freezing in cold weather. During the last ten years 
there has probably been no more important innovation in 
concrete construction than the application of what once was 
an expense and a nuisance. The bugbear of an industry 
has been changed into a commodity indispensable to modern 
life. 

The use of selenium in the glass industry is another ex- 
ample of a waste material changed into one of utility. 
Selenium is obtained as a by-product from the chamber sul- 
phuric acid process. For many years it had no value and 
could not be disposed of until it was found that it produces 
a beautiful ruby glass and can also be used effectively 
as a decolorizer. 

More recently it was discovered that its sensitivity to 
light is such as to make it invaluable in the transmission of 
photographs by wire. 

Examples like these, with which the glass industry is 
concerned, are only a few of the many discoveries which 
industry owes to science. 
earning power of research. 


They are eloquent proofs of the 
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Technologists Discuss Constitution of Glass 


The May meeting of the Society of Glass Technology was held 
in London and was devoted to a symposium on the Constitution 
of Glass. Two sessions were held at both of which members 
of the Faraday Society, the Optical Society, and the Physical 
Society, and’ others imterested. in ‘the subject,» were present. At 
the first session on May. 25 president, T. C. Moorshead, was in 
the chair and at the second, on May 26, the chair was occupied 
by Prof. F. G. Donnan, president of the Faraday Society. 

The following paperg were presented: 

THe NATURE AND ConsTITUTION oF GLAss. By Prof. W. E. S. 
Turner. The abnormal properties recently observed in glass 
when heated in the annealing range (properties including greatly 
increased thermal expansion, heat absorption and modification of 
specific electrical conductivity; and the changes of density and 
refractive index on heat treating glass) had their counterpart in 
the changes of plasticity which glass exhibited when remelted or 
when the raw materials had considerable quantities of moisture 
or of certain salts present. Two fundamental factors must 
necessarily be involved in any explanation of these phenomena, 
namely; molecular complexity and the presence of compounds in 
glasses. The author proceeded to discuss our knowledge of 
these two factors in glasses and to suggest explanations for the 
behavior of glasses. 

On GLASSES AS SUPERCOOLED Liguips. By Prot. G. Tammann. 
In the absence of the author a translation of this paper by J. H. 
Davidson was presented by F, F. S. Bryson. A discussion ot 
the influence of degree of undercooling, nucleus number, viscosity 
and other factors on the production of the glassy state. The 
customary soda-lime-silica glasses might be regarded as ternavy 
mixtures of Na., SiO;,, CaSiO;, and SiO, The two components 
Na.SiO,, and CaSiO, crystallized readily, as did practically all 
metasilicates, and this also applied to their mixtures, from 
which mixed crystals separated. With an excess of silica 
the nucleus number of these mixed crystals was reduced extra- 
ordinarily, so that mixtures with an excess of 8 per cent of silica 
er over solidified as glasses. 

ON THE CONSTITUTION AND Density oF Gass. By Dr. A. Q. 
Tool and E. E. Hill. This paper was presented for the authors 
by E. A. Coad-Pryor. The condition of a glass was one which 
was intermediate between the liquid and solid states. Its condi- 
tion at ordinary temperatures might be considered as undercooled 
not alone with regard to the process of crystallization, usually 
known as the true solidification, but also with respect to the 
completion of many processes normal to the vitreous condition. 
Experimental data on the variation of density and of refractive 
index of a glass through heat treatment were quoted. The 
maximum density change obseryed was 1.10. 


THe TERNARY Syspgm <SoplumM METASILICATE—CALCIUM 
METASILICATE-SILIca. ‘By Dr. G. W. ‘Morey and Dr. N. L. 
Bowen. This paper wasypresented for thé authors by Dr. M. W. 
Travers. The following new compounds were found and their 
properties determined: .the compound 2Na,0,CaO,3SiO., which 
melts incongruently, forming a liquid richer in Na,SiO, and Na,O, 
2CaO,3SiO,; the compoypd Na,O, 2CaO, 3Si0,, which has a 
congruent melting point at 1284°; and thé compound Na,O,3Ca0O,- 
6SiO., which melts incongruently at 1045° forming a mixture of 
wollastonite and a glass containing approximately 15 per cent 
CaO, 67 per cent SiO.. 


X-ray DiFFRACTION MEASUREMENTS ON SOME Sopa-LIME- 
Sirica Grasses. (A preliminary Note.) By Dr. R. W. G. 
Wyckoff and Dr. G. W. Morey. This paper was presented for 
the authors by Miss V. Dimbleby. In some instances the broad 
bands thought to be characteristic of glasses had been found. In 
other, however, narrow bands or lines had been obtained which 
were as sharp as the lines produced by crystals of colloidal dimen- 
sions. Sometimes only one such broad line was observed, in other 
cases the pattern consisted of several such lines. In still other 
instances the photograph from a single glass was a composite of 
lines and broad bands. The positions of the lines were sometimes 
different from glass to glass, though frequently several glasses 
agreed in having lines in the same positions. An extended discus- 
sion was deferred until many more glasses had been examined. 

Tue Viscosity or GLass. By Vaughan H. Stott. The results 
of a ctitical study of the measurements of E. W. Washburn and 
G. Sh¢lton, and of S. English had been recently published by H. 


LeChatelier. In the present paper these measurements were recon- 
sidered in conjunction with some additional determinations which 
had been carried out at the National Physical Laboratory. If it 
was desired to obtain final relations between viscosity and com- 
position, im which errors due to impurities or inaccurate composi- 
tions generally were not considerably greater than the errors of 
the viscosity determinations, themselves, it would be necessary to 
prepare the glasses from materials of known purity and melt them 
without contamination. This procedure, which at present precluded 
the melting of large pieces of glass, would limit considerably the 
design of viscosimeters. 


| 


Technical Consultation Service 





TT 








Question 73.—Batcu For Bottte GLAss FoR AUTOMATIC 
MAcHINES. The following is a batch used by a European glass 
manufacturer, and the chemical analyses of the raw materials. 
Would glass made from these materials be suitable with an auto- 
matic machine and feeding device ? 


Raw Materials Sand Lime Phonolith Salt Cake 
Per Cent PerCent PerCent Per Cent 
i tere 94.94 1.50 53.82 0.31 
Alumina (Al,O;s) ...... 2.09 1.00 23.97 0.09 
Iron Oxide (Fe.0;) ... 0.69 0.32 1.31 0.30 
FO 2 2 ee 0.36 50.77 1.37 0.60 
Magnesia (MgQ) ..... 0.31 3.17 0.39 0.30 
Sodium Oxide (Na.O).. 0.39 oe 15.10 42.00 
atch: 
ON Oe ee Sa ne 408 Kg. 
RN chee aoe ee 219 Kg. 
Sa rere 288 Kg. 
er ar ee 109 Kg. 
OM 5 SG 5 ite g ok aon eee 10 Kg. 
en rn 6 Kg. 


WMG, GN. oo. hat oy es sasceuen 10 Kg. 


ANSWER: We presume that this concern is making dark amber 
bottles, and automatic machinery could certainly be used, provided 
some important changes are made in the batch. You are, of 
course, aware of the fact that batches suitable for hand blown 
ware and ware made on semi-automatic machinery cannot be used 
to produce glass on automatic machines. 


It may be, however, that your client does not realize this suffi- 
ciently and we would therefore advise you to make it plain that 
it is not feasible to install machines without also making changes 
in the batch. A good batch would be as follows: 


MN ph orekinny acorn eee wadhcsnaes 1,000 pounds 
Soda ash (58% dense) ........... 380 
Re errr ree io. “ 
NE oa shucihin a emutack Famestins = * 
MEMO ii wah ncvcecsunseinceiaes 25 - 

If the limestone mentioned in your letter is used the formula 
should be as follows: 


I 256 oo eae a tole et aig bn 1,000 pounds 
Soda ash (58% dense) ........... 380 a 
INS 6's 00.5 SGlewrs ait, Ses ete 205 46 
EO Per eerie nee mS 
IE I ie srsth ght ates erwin. vad anaes 25 


If your client prefers to use salt cake instead of soda ash the 
following formula should be used: 


Ne cha od ears dig Bras aang ease aerate 1,000 pounds 
RMN odin dagdaae cs earnisiows 533 " 
PE | 6 s6 oie Ga aroma ive aivecalace wae 205 “4 
PEE. nin ncdcnantnd aarorenaeve 15 2 
CII cc ka aig a ckescudaevedeeere 25 3 
RIN ota. das 54h. vera a tees ae 40 ‘~ 


We would advise against the use of phonolith in automatic 
machines. Very likely your client desires to use European cullet. 
This cullet when used in amounts of about 30 per cent is apt to 
cause trouble even with the batches given above. We feel sure 
that the indifferent results obtained with American automatic 
machinery in Europe is to a large extent due to the fact that the 
batches are not adjusted and that too much European cullet, high 
in alumina, high in lime and low in sodium oxide is used. To 
add phonolith to such a batch is to make conditions worse.—J. B. K, 
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By SILICA SAM 


What It Takes to Blow a Bottle. ()ur wind is pretty good 
but it isn’t always length nor strength of blow that’s necessary to 
making a good bottle—sometimes those very things are responsible 
for a bottle winding up in the cullet. Our “puffs” and “blasts” in 
this column may result in our being cracked like the bottle going 
into the cullet. But we hope not and we present them from our 
own experiences and theorizings in the best of faith that some 
will benefit somewhat and that at least some few may agree with us 
on some topics. 


The Batch Formula should be systematically and scien- 
tifically worked out to the point where glass is actually produced 
satisfactory for the purpose it is to be used for. That word satis- 
factory means a lot. It covers not only workability, durability, 
etc., but also cost and a margin of safety to take care of variation 
in furnace operation. Of course, we want the batch to be as cheap 
as possible but not to the point of being high enough in silica to 
be easily subject to devitrilication, nor so low in soda as to cost 
more in gas required to produce high enough temperature to melt 
it, or in short tank life as a result of such high heat. On the other 
hand, the soda must be safely below the point of bloom or weather- 
ing. Nothing has been said of lime. Workability and durability 
covers that. 

When this satisfactory batch has been worked out and is giving 
satisfactory glass, granting uniformity of materials, that batch 
formula should be kept sacred and inviolable. If the glass goes 
wrong a check and re-check should be made to determine posi- 
tively that nothing else can possible be “off” before a change in 
the batch formula is even considered. If that formula produced 
good glass once, stick to it to the end of time and make the cor- 
rection in the batch scales, the furnace operating conditions or in 
whatever may have gone wrong. 

A batch formula that has been making good ware is a tried 
and true friend. The operators or workers have learned to know 
its glass by nature and depend largely for their success on its 
staying put. A change will at least mean some groping by them 
until they find their bearings once more and their gropings will 
show unfavorably in production and quality. Furthermore, the 
changing may produce cords and even seeds during the process 
of the “spee-gee” rising or falling. Don’t “monkey” with the 
batch formula. If it is necessary to satisfy that itching to alter 
the nature or workability of the glass a little, play with the per- 
centage of cullet to batch filled in, only. 


Batch Scales. One of the most vital machines about a glass 
plant is the batch scales. In most instances, the glass pulled out 
of a tank is a direct result of the proportions of batch materials 
mixed and filled in and not of what we thought we put in. It will 
be well worth the time spent by a conscientious, responsible man 
such as the master mechanic, plant engineer or millwright to 
examine and test them frequently and regularly. Also, the mixer 
should understand them thoroughly and be able to sense any ir- 
regularity in their performance. The expense incident to a 
quarterly visit by an expert from the plant which built them is a 
sensible investment. All the above contribute the premiums on 
insurance of good glass. 


A Clean Plant ‘s a very pleasant but unattainable dream to 
most industrial executives. Perhaps the plant we each visualize 
ours to be in our dreams is unattainable but we can do a great deal 
toward that attainment with a little conscious effort. 

Competition between departments is a great thing and nothing 
can show up quite so well as a little whitewash and inside paint. 
If one department can be aroused to using them it won't be long 
until the ones next to it will be stealing their brushes and hollering 





CULLET PILE 
PHILOSOPHY 








for paint and lime. If every department is thoroughly acquainted 
with its boundary lines, inside the plant and out in the yard, they 
are more apt to be interested in the appearance of their own in- 
dividual domains. And every department should have to look after 
its own cleanliness. Men cannot be expected to keep a place clean 
when some other gang is going to come around and clean up after 
them once in a while. 

Grass seed will work as well in the yard as paint and whitewash 
will inside. Of course, a plant executive “inspects” his plant every 
time he walks around or through it—but his men don’t realize it 
unless told so. An understanding that he is “inspecting” every so 
often and a little write-up of his inspections hung on the bulletin 
board once a week and praising the worthy departments, as well as 
suggesting where others might improve, is bound to take effect. 

Insulation of Furnaces isn’t our stuff and we don’t wish to 
steal the other fellow’s. It is only for us to say that we’re for him. 
More power to him. Saving a part of the heat that flows out of 
tank furnaces by radiation as waste is a big and worth while 
objective and is certainly worth trying. It is up to the factories 
to try it and to follow it through—less fuel, lower crowns, smaller 
combustion chambers and all. Let's go! 


Standardization. Volumes have been written about it and 
not all were advertisements either. This is neither a volume nor 
an ad. We venture the subject only to bear testimony to the 
merits of its practice and to say that factory executives, purchas- 
ing agents, engineers, designers and all others who have any aims 
at standardization of any kind around glass factories will do well 
to shoot straight and keep on shooting at the same target. 

We would have standardized not only the equipment and ma- 
terials we buy and use but also our own products we sell. We be- 
lieve in and support the G. C. A. and its standards. We look 
forward to further standards of tests, selection, packing, etc. 





The New Plant or New Additions. Plant arrangement can- 
not be too carefully considered before actual construction work 
begins. It is a matter not only for the consideration of engineers 
but also for plant executives who have had experience with poor 
arrangement and know what they don’t want. Warehouses ofter 
the best example of dumb planning, perhaps. More of them than 
not are about twice as “high ceilinged” as they should be—i. e.. 
there should be two floors where there now is one. 

Extra labor expense in piling stock and taking down, crushed 
crates or cases and ware by excessive weight on top, space wasted 
above small lots of stock that must not be covered up, etc., etc., 
would have in a very short time paid for the extra floors and the 
same roof would have been sufficient. 

A glass factory is as good place as any plant to apply the good 
old rule of a straight line flow of materials and product. Nothing 
can maul a place up quite so badly and be and look more inefficient 
than cross-fire trucking. Along that same line, the necessity of 
hauling equipment through a “neutral” department to the scene 
of its use is worse than a nuisance. Build the mold shop adjoining 
to and connecting directly with the factory proper. 


Indexing. Finding things in the store room by others than 
the storekeeper is easy if an index is kept. The materials kept 
in the store room are simply kept listed in alphabetical order with 
the number of the shelf on which each sleeps set opposite. The 
same method may be applied to molds on the shelves, shook in the 
warehouse, etc., etc. 


We have a happy thought “every once in a while” :—when we col- 
lect a fist full—presto printo—just that often. 
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Recent Patents 
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NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Complete copies of U. S. Patent Specifications may be obtained fr:m the Commissioner of Patents, Washington, D. C. Price 1c each 


min 





1,534,432. 
Filed 8/25/24. 


AppaRATUS FOR DRAWING GLASS CYLINDERS. 
21, 1925. William Westbury, Elmira, N. Y. 
invention relates to apparatus for 
drawing glass cylinders especially 
to that class in which the air em- 
ployed in the blowing of the cylin- 
ders, is supplied by mechanical 
means, and the object is to produce 
apparatus embodying a large cham- 
ber for absorbing excess air pressure 
to prevent pulsation and irregularity 
of pressure in the cylinder. It in- 
cludes a glass drawing apparatus, 
comprising a molten glass container, 
a vertical track above the container, 
a cage slidable on the track, includ- 
ing an air holder having a depending 
nipple, a bait having a jointed upper 
end fitting on the nipple, and means 
for preventing disconnection of the jointed end of the bait from 
the nipple while the bait occupies a substantially vertical position. 


April 
This 








REENFORCED GLASS. 








APPARATUS FOR MAKING 1,539,239. May 
26, 1925. William C. Bull, of Brooklyn, N. Y. Filed 9/1/22. 
ia . An improved apparatus 

POPS, Oe as Ae we 0 for making reenforced 

— ~ glass composed of glass 
| a = 4 —-fte combined with  trans- 
tc aie amare — a parent cellulose mate- 
rae =F se <3 rial, pyrolin, viscose, 
rn 4 | Pers oe se i - casein, or other mate- 
cw (ol | | fo} a rial of a similar nature. 
RiP rat In the manufacture of 

5 2 |e aes P| such reenforced, lami- 
to = ToT f, nated, non - shatterable, 
 Sicy CEE Se Ee GER scatterless glass, a sheet 











a Za — or layer of transparent 

cellulose material or the 
like is arranged between the sheets of glass and united thereto by 
heat and pressure. The invention provides for a laminated glass 
fabricating apparatus including an oven open at one side, a press 
device including a plurality of individual press units, a detachable 
closure having flues adapted to register with the flues in the oven, 
: foraminous air distributing plate, and an air blast generating 
levice. 


ELECTRICALLY-HEATED GLASs-FLow 
26, 1925. John Rau, Indianapolis, Ind. 
feature consists in associating with 
the spout or feeding trough, a par- 
tition or gate which forms an ante- 
chamber through which the glass 
passes immediately preceding its «4 
discharge to the glass making ap- 
paratus, and the provision of heat- 
ing elements in said chamber, which 
are positioned out of direct contact 
with the glass but within the cham- 
ber formed above the same and in 
the trough or spout. 


Device. 1,539,598. May 
Filed 6/7/24. The chief 





INK For Grass. 1,538,860. May 26, 1925. Mark N. Freden- 
burgh, East Orange, N. J., assignor to Westinghouse Lamp Co. 
Filed 3/31/23. This invention relates more particularly to a special 
ink which may be applied to a glass surface, such as the envelope 
of an incandescent lamp, to produce thereon, opaque monograms 
and the like. It comprises a pigment and a vehicle, said pigment 
composed of an intimate mixture of an enamel capable of fusing 
into a colorless glass between about 400° to about 500° C. and 
of adhering to a glass surface and a compound capable of disso- 


ciation when heated to about 250° to 300° C. to form an opaque 
mass, said vehicle being a substance having sufficient tack and 
body to produce a good printing ink. 
TAKE-Orr MECHANISM. 1,337,963. 
O'Neill, Toledo, O. Filed 10/17/21. 
chine embodying a first column, a 
rotary table and gear mounted for 
simultaneous intermittent rotation on 
said column, molds carried by said 
table, and a take-off comprising a gear 
in mesh with said table column gear, 
a second column, a brace between the 
columns, gripping means for ware, a 
pivoted controlling arm and directing 
bracket mounting the gripping means 
for take-off shifting simultaneously 
with table operation as actuated from 
said gears, means for lowering said 
mounting and gripping means, and 
brace carried means movable for 
operating the gripping means. 


May 19, 1925. Frank 
A glassware forming ma- 











Giass-FeepING Apparatus. 1,537,961. May 19, 1925. Frank 
O'Neill, Toledo, O. Filed 5/14/19. The invention relates to a 
glass tank having a pool of molten glass, the tank having a pro- 
jecting portion into which the pool extends, the portion being 
provided with a bottom outlet, relatively movable sectional suction 
means for withdrawing glass from the pool through the outlet, 
the means being movable laterally to a position adjacent the out- 
let, and then directly toward the outlet into sealing position at the 
outlet and then downward, and a shear operable relatively to the 
means for severing the molten glass from the means. 











Conveyor FoR GLAsswAre. 1,539,515. May 26, 1925. Alex- 

ander Samuelson, Terre Haute, Ind., assignor to Chapman J. 
Roote, Terre 

ao —rG Haute, Ind. 

: 75K oa Filed 4/7/24. A 
Se ee conveyer con- 

" Py ae?" 5 Goa ° struction for bot- 
aoe tles after they 








have been formed 
and -before they are cold having a movable conveyer belt, a pair 
of pins projecting therefrom for normally engaging the neck of 
a bottle and conveying it with its axes extending longitudinally 
of the belt, means for insuring that the bottle will only be trans- 
ported by the pins engaging the neck, and a clover leaf agitator 
for agitating the belt to intermittently separate the bottles from 
the belt surface. 
































METHOD AND APPARATUS FOR MAKING WIRE GLaAss. 1,541,637. 
June 9, 1925. Frederick Gelstharp, of Tarentum, Pa., assignor 
to Pittsburgh Plate 
Glass Co. Filed 9/26/22. a ~L4 
A process of making 7 j | 
wire wien Dy COUN seid 
ously flowing two rib- | wes: , epdiia 
bons of glass from a { Tio 9 5 oT” 
source of supply under | 4 ee: a 92 Be) | 2 —f- 
the same head pressure | | | ade ot a: 
so that they converge Sa ae’ ” S = sor a 3 
and meet, heating the a2 ee 3S i mS SS sea evan (0 Rn Da 
inner faces only of the 1: a a0 le 8 
ribbons before they meet 4 = 7 





to soften them, feeding 
a metallic mesh between 
the ribbons, and applying pressure to the outer faces of the ribbons 
after they meet to cause them to weld together with the metallic 
mesh embedded therebetween, 
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Process OF MAKING VITREOUS SILICA. 
Levi B. Miller, Lynn, Mass., assignor to General Electric Co. 
Filed 8/10/21. The invention relates to the manufacture of 
masses of bubble free, transparent vitreous silica or quartz glass, 
as it is commonly called, by heating in a vacuum masses of clear 
quartz crystals mechanically confined in such a way as to prevent 
displacement of the particles resulting from the disintegration of 
the quartz when passing through the temperature of about 550°. 


1,541,584. June 9, 1925. 





PRODUCERS. 
Filed 


FoR GAS 
Matheson, Reading, Pa. 


Soot COLLECTOR 
James H. 


Gas EQUALIZER AND 
June 9, 1925 


1,541,650. 


11/28/21. The combination in a soot 
collector for gas producing appa- 
ratus; of extended vertical uptake 


and downtake flues both closed at 
the top; a short horizontal flue con- 
necting the upper ends of the said 
uptake and downtake flues; a hori- 
zontal gas supply duct connected to 
the uptake flue between its ends; a 
horizontal gas discharge duct located 
vertically below the aforesaid hori- 
zontal connecting flue and connected with the downtake flue be- 
tween its ends; a vertical gas discharge duct located between the 
uptake and downtake flues and connected at its upper end with 
the horizontal discharge duct; and valved soot pockets at the 
lower ends of the said uptake and downtake flues. 











June 9, 1925. Jules 


2/7/25. 


Giass Furnace. 1,541,772 
mont, Point Marion, Pa. Filed 
drawing continuous sheets 
of glass, comprising a 
melting furnace, a draw- ; 


Quertin- 
A glass furnace for 








ing tank communicating 4 : 

with said melting furnace ‘i bts} eR ee it va 
and divided into a series vi lat ila a2) 
of alternating drawing and : ae ers vee 


reheating chambers in 
communication with each 
other and the melting furnace, and terminating with a drawing 
chamber, a separate and independent heating chamber adjacent 
to the end drawing chamber and not in communication with said 
drawing tank or melting: furnace to revitalize the chilled molten 
glass passing into the end drawing chamber. 





Air-ControL MEANS For GLASS-BLOWING MACHINEs. 1,539,146. 
May 26, 1925. Ernest C. Schrader, of Toledo, Ohio, assignor to 
the Libbey Glass Manufacturing Co. 
Filed 7/13/22. An air pressure pump 
including two telescoped hollow cylinders 
reciprocally movable one within the other 
and having a check valve controlled air 
inlet opening and a check valve con- 
trolled air outlet opening, the movable 
cylinder normally standing at the inner 
end of its pressure creating stroke, and 
a control means for the movable cylinder 
adapted to retain it at the outer limit of 
its stroke and operable to release the 
cylinder to permit it to have inward 
pumping movements of predetermined 
length and duration. 








GLAss-GATHERING AppaRATUS. 1,539,707. May 26, 1925. W. West- 
bury, Canastota, N. Y., assignor to L. A. Westbury, Independence, 
Kans. Filed 1/28/24. An electrically operated apparatus which en- 
ables the ladle to be 
easily, conveniently and 
rapidly manipulated for 
charge gathering move- 
ments into and out of 
the furnace, and which 
also enables the ladle 
to be transported and 
manipulated outs’ce the furnace for deposit of the charge into a 
suitably situated pot or other receptacle. Another object is to 
provide a ladling apparatus whereby the ladle may be employed 
to supply glass to a plurality of drawing stations arranged on one 
or both sides of the mouth of the melting furnace. 











ee 





APPARATUS FOR MAKING CORRUGATED WIRE GLAss. 
June 9, 1925. John H. Fox, of Pittsburgh, Pa., 
Pittsburgh Plate Glass Co. Filed 
9/26/22. A process of making 
wire glass which consists in con- 
tinuously flowing two ribbons of 
glass together from opposite di- 
rections so that they converge 
and meet, corrugating the ribbons 
during such movement, continu- 
ously corrugating a wire mesh 
and feeding it between the corru- 
gated ribbons, causing the two 
ribbons to move through a verti- 
cal pass between two rolls where 
they are welded together with 
the wire mesh therebetween, and 
feeding the reinforced corrugated 
glass thus formed through a lehr. 


1,541,635, 
assignor to 





Process OF ANNEALING GLAss. 
neth M. Henry, San Francisco, 
Glass Company, of San 


ANNEAL/NG 


1,540,264. June 2, 1925. Ken- 
Cal., assignor to Illinois-Pacific 
Francisco, Cal. Filed 10/11/22. The 


TEMPERATURE 
QOGRELS FARENNEST 


ad ! 
aT carr 

See ___ 2. oe 

TRE AVTER VAL 1 MITES 
method of annealing glassware which consists in quickly heating 
the glass to a temperature of approximately 1000° F., maintaining 
this temperature for approximately 15 minutes, thereafter cooling 
the glass at the rate of 6° per minute until 800° is reached and 
then increasing the rate of cooling. 


MACHINE FOR ForRMING GLAss ARTICLES. 
1925. Chas. H. R. Howe, Pittsburgh, Pa. 
machine for forming glass articles 
comprising a supporting structure, 
a rotatable mold carrying table 
thereon, an annular series of molds 
on the table, means for intermit- 
tently rotating the table through a 
limited arc, a vertically recipro- 
cable press cooperating with the 
molds for forming the articles as 
the molds are brought successively 
under the press, a vertically mov- 
able frame from which the press 
is suspended, a_ rotating cam, 
means on the frame engaging the 
cam for lifting the press, means 
providing for lowering of the press independent of the cam, and 
means for yieldably forcing the press downwardly. 


1,539,842. June 2, 
Filed 8/10/22. A 











Grass-Tuse Cutter. 1,538,903. May 26, 1925. 
Brooklyn, N. Y. Filed 10/27/23. 
prising, in combination, a clamp 
adapted to removably _ receive 
and hold the head of a glass cut- 
ter, a projection from said clamp, 
an element pivotally mounted upon 
said projection adapted to partially 
surround a tube and to be pressed 
by the hand thereagainst to hold 


Adam Ogint, 
A cutter for glass tubes com- 


bee 


the tube in operative relation to the cutting element carried by 
said head. 
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What Is Your Gross Profit? 


By W. F. ScHapHorst* 

Here is a handy chart for quickly computing gross profit. It 
may also be used to determine what the selling price should be, 
having decided upon the pross profit wanted. 

Many dealers are of the opinion that when they buy an article 
for $5.00 and sell it for $10.00 they make a profit of 100 per cent. 
That, however, is incorrect because profits should be based on the 
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Copyright 1925, by W. F. 
selling price and not on the cost. 
50 per cent and not 100 per cent. 

To determine the gross profit, find the cost in Column A and 
the selling price in Column B. Run a straight line through those 
two prices and the intersection with Column C gives the gross 
profit. Thus, in this chart the dotted line shows that if the cost 
is $5.00 and the selling price $10.00, the pross profit is 50 per cent. 

Inversely, the chart may be used to determine the selling price. 
Thus, if the cost is $5.00 and if it is decided to make a gross 
profit of 50 per cent, connect the gross profit, Column C, with 
the cost, Column A, and the intersection with Column B gives 
the selling price as $10.00. 

As will be noted, this chart is reduced to the utmost simplicity. 
No calculation whatever is required. 

The range of the chart is great enough to take care of almost 
any problem. By simply adding ciphers to the figures in Columns 
A and B the chart will take care of almost any amount. Thus, 
if the cost were $50.00 instead of $5.00, and the selling price 
$100.00 instead of $10.00, the same dotted line as shown on this 
chart would give the gross profit as 50 per cent. If the cost were 
$500.00 and the selling price $1000.00, the same dotted line would 
give the result as 50 per cent gross profit. It must be remembered, 
however, that the same number of ciphers must be added in both 
Columns A and B. Thus, if one cipher is added to Column A, 
only one cipher can be added to Column B. 

If it is desired to compute the gross profit “longhand” it may 
be done in this way: Subtract the cost from the selling price and 
divide by the selling price. The result is the gross profit. 

To compute the selling price knowing the cost and having de- 
cided upen the gross profit, proceed in this way: Subtract the 
gross profit from 100 per cent and divide the remainder into the 
cost. The result is the selling price. For example, if the gross 








Schaphorst 


The gross profit is therefore 


*Mechanical Engineer. 


profit is to be 60 per cent and if the cost is $4.00 we have: 
100 per cent less 60 per cent equals 40 per cent; $4.00 divided by 
40 per cent equals $10:00. Therefore, the selling price should be 
$10.00. It will be found that this checks correctly with the chart. 





New Dustless Vacuum System for Handling Batch 


Numerous attempts have been made in the past to develop equip- 
ment operated on the vacuum principle for unloading soda ash, 
sand and other batch material from cars, but it remained for the 
Dust Recovery & Conveying Company of Cleveland, O., to perfect 
the first system put into actual, regular operation in glass fac- 
tories on a large scale. Several installations are now in success- 
ful operation. 

The H. L. Dixon Company, Pittsburgh, Pa., who are handling 
the introduction of the new system into the glass field call atten- 
tion in their announcement to the simplicity of the device. It con- 
sists only of a nozzle, piping, collectors, vacuum pump, discharge 
lock and two motors, one for the vacuum pump and one for the 
collector units in which the materials are separated from the air 
which has been used as a conveying medium. No air is allowed 
to enter the system proper which is under negative pressure. 

Mixed batch can be handled without changing the mix. All 
kinds of batch material can be handled by one unit; the hose 
with nozzle is attached to the connection nearest to car. Re- 
spotting of cars is avoided. When unloading cars the operator 
merely guides the nozzle from place to place and the material 
disappears through it. 


Laclede-Christy Develops New Throat Design 
The Laclede-Christy Clay Products Company, St. Louis, Mo., 
has developed and applied for a patent on the “Fulldepth” throat, 
designed to eliminate the difficulties that glass manufacturers have 
had with throat blocks. As its name implies, this throat is full- 
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LACLEDE-CHRISTY “FULLDEPTH” THROAT 
depth, running from the bottom of the tank to the glass line, there- 
by eliminating any horizontal joints for the glass to start its cor- 
rosive action. The center block which is made in three different 
sizes for air spaces 12, 18, and 24 inches wide, is firmly locked in 
position by a small projection on the outer blocks. The only joints 
in this throat are across the path of the molten glass. 





Emery and Garnet Production 


In 1924, emery for abrasive purposes weighing 2,195 shert tons 
and valued at $19,756 was produced and sold in the United States. 
This compares with 2,286 tons valued at $29,478 produced in 1923. 
Garnet production for abrasive uses was 8,290 tons valued at 
$674,176 in 1924, and 9,006 tons valued at $688,437 in 1923. 





Correct Patent Dates 


In the June issue several patents were listed as being issued on 
the filing date instead of the date of issuance. The correct issuing 
dates are as follows: 

Patent No. 1,538,327. 

Patent No. 1,537,962. 

Patent No. 1,538,169. 

Patent No. 1,538,229. 

Patent No. 1,538,215. 


Halbert K. Hitchcock, May 19, 1925. 
Frank O'Neill, May 19, 1925. 

Harry S. Conklin, May 19, 1925. 
James P. Weaver, May 19, 1925. 
Joseph A. Reese, May 19, 1925. 
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Summer Meeting, American Ceramic Society 


The American Ceramic Society will hold its summer meeting 
from July 4-11, inclusive, the time being devoted to traveling, sight- 
seeing and the visiting of mines and industrial plants. The party 
will leave Rochester, N. Y., Canada Steamship Lines, at 9:15 
P. M., standard time, July 4, and arrive in Montreal the next 
evening. Quebec will be visited during Monday and a trip will 
be made to the Citadel Brick Company's plant at Boischatel. In 
Thetford a visit will be made to the famous asbestos mines; in 
St. Johns two sanitary potteries will be visited. The party will 
then return to Montreal, thence to Toronto, and Hamilton or 
Niagara Falls. 

At Toronto on July 9 a technical session will be held in the 
Victoria Room, Prince George Hotel. The general topic will be 
“Service Rendered by Universities in Ceramics.” The program in- 
cludes : 

“Cooperative Research,” by Dr. A. V. Henry, Georgia Institute 
of Technology. 

“Industrial 
stitute. 

“Study of Kiln Losses,” an example of values which accrue from 
cooperative research, by George A. Bole, Supt. Ceramic Station, 
U. S. Bureau of Mines. 


Research,” by Dr. E. Ward Tillotson, Mellon In- 


“Glass Technology in University of Pittsburgh,” by Dr. A. 
Silverman, University of Pittsburgh. 

“Ceramic Extension Education in Iowa State College,” by 
Prof. Paul E. Cox, Iowa State College. 

“Correspondence Courses in Ceramics,” by Prof. A. F. Greaves- 


Walker, North Carolina State College. 
“Vocational Education in Ceramics,” 
Secretary, American Ceramic Society. 


by Ross C. Purdy, General 


Annual Report of Owens Bottle Company 


The annual report of E. B. Libbey, the retiring president of the 
Owens Bottle Company, presented at the annual meeting of the 
stockholders at Toledo, O., gave the following facts concerning 
the company’s activities during the year 1924. 

Earnings for the 1924 were $3,710,543. 
larger than the in any 
except 1920. 

Dividends were paid on the common stock for the year 1924 at 
the annual rate of 12%. The total amount paid during the year 
was $2,589,922. 


year 
earnings 


is 


This amount 
year of the company’s history, 


liabilities $1,646,993—a 
ratio of nearly eight to one as compared with six to one last year. 


Current assets are $12,685,985, current 


Cash on hand and U. S. Government securities amount to 
$5,370,229 
Inventories have been reduced from $6,237,317 last year to 


$5,741,550 at the clese of 1924. Notes receivable for stock sold 
to employees have been reduced during the year from $579,564 
to $394,048. 

The value at which the company’s gas properties are carried has 
been reduced from $3,197,467 to $2,096,338, due chiefly to the 
transfer of a half interest in the Charleston district properties to 
the Libbey-Owens Sheet Glass Company. Likewise, the reserve 
for contingencies has been reduced from $3,590,081 to $2,783,109, 
largely for the same reason. 

Surplus has been increased from $5,970,391 to $6,471,718, mainly 
by the application of the excess of 1924 earnings over dividends 
disbursed. The company earned $3,710,543 and paid in dividends 
$2,589,938, leaving $1,120,605 to be added to the surplus account. 
Net deductions from surplus totaled $619,279, of which the major 
portion resulted from the transfer to the Libbey-Owens Glass 
Company of a half interest in the discovery value of the Charles- 
ton gas district. 

Despite the fact that the Clarksburg factory was idle prac- 
tically the entire year, manufacturing profits for 1924 increased 
21% over the preceding year. This improvement was due partly 
to higher production from the units in operation and partly to 
economies effected at the plants. Production per unit at all Owens 
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The Glass World and What It Is Doing 


News of the Industry 








WQLAVEOUUYOOOONASROAVEROUUNAODAGAE UTA ANE AALU ANOLE AObUAASU LAA AOO UHL 





HUAAALNAANVEULSTHAUOULUUNUL UU 





TUULASADCAAOO TAN A000 14 


factories increased greatly over that of any preceding period, 

Total sales last year were less than one-half of one per cent 
under those of the year previous, whereas the industry as a whole 
showed a substantial decrease. 

An undivided one-half interest in the natural gas properties neat 
Charleston, W. Va., has been transferred to the Libbey-Owens 
Sheet Glass Company and the properties are now jointly held and 
managed. The new Owens Libbey-Owens gas department controls 
over 77,000 acres of gas property, most of which is known to 
contain gas in paying quantities, and on which there are now 121 
producing wells. Through the development of this gas property, 
the two great glass plants at Charleston, one belonging to the 
Owens Bottle Company, the other to the Libbey-Owens Sheet 
Glass Company, now obtain natural gas—the preferred fuel—at a 
cost lower than that of any competitive fuel. The joint gas de- 
partment is now delivering to these plants more than 19,000,000 
cubic feet of natural gas each day. 

At Fairmont, W. Va., the company has developed a natural gas 
property which is delivering 3,000,000 cubic feet of gas a day to 
its large condiment bottle plant. This natural gas is used for the 
operation of gas engines, lehrs and revolving pots. The remaining 
fuel requirements of the plant are supplied by a battery of auto- 
matic producers making gas from coal. The company now has 49 
producing wells and controls approximately 10,000 acres of gas 
territory near Fairmont. Q 

John D. Biggers, sales manager, reported that bottle sales for 
the first five months of 1925 were $9,173,991 as compared with 
$8,855,000 last year, an increase of $318,000 or 34%%. He said 
that the bottle trend is rather good, although like other lines, 
uncertain. 





Wall Street Wakes Up 
The strength of Libbey-Owens Sheet Glass Company stock was 
emphasized in the New York Curb Market on June 19 when the 
price of the stock advanced almost twenty points before being 
checked. The rise was partly due to rumors that important 
financial developments in the company were pending and that a 
split-up of five or more shares for each share of present stock is 
looked for. On June 24 the common stock closed at New York 
at 194, 
The Ilall Street Journal of June 19 said: 

A new high-priced stock has made its appearance in 
the outside market, Libbey-Owens Co. It has a par value 
of $25, and is selling close to $200 a share. This is re- 
markable, when it considered that the company was 
incorporated less than ten years ago, The company makes 
glass by a new process. The glass, instead of being blown 
into cylinders, is drawn directly out of the melting tank 
in the form of a flat continuous sheet by an automatic 
process. It is estimated that one machine does the work 
of three hundred men, and the claim is made that a better 
grade of glass is produced at from 40% to 50% less cost 
than any other method. The company is said to produce 
45% of annual consumption of window glass in the United 
States. The company earned nearly $8,000,000 over the 
last two years. There is outstanding 40,000 shares of 7% 
cumulative preferred, par value $100, and 300,000 shares 

f $25 par value common. In 1920 there was a stock 


of 
dividend of 25% and in 1924, 50% on the common. In 
was paid. 


is 


January, last, an extra cash dividend of 2% 
The report for the year ended August 31, 1924, showed 
current assets $8,297,000 in excess of current liabilities 
This was only $2,730,000 less than total capitalization, 
made up of $4,000,000 preferred stock, $5,100,000 common 
stock and $1,925,000 bonds. 

This $8,297,000 plus plant valuation of $6,500,000 gives 
a total of $14,797,000. Deduct preferred stock and bonds 
and there remains a balance of $7,772,000 equal to $153 
a share on the outstanding common. The statement for 
the year to end next August is likely to show up even 
stronger, due to expected earnings of around $20 a share 
on the common. 
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The National Museum of Engineering and Industry 


The plan to establish a National Museum of Engineering and 
Industry as an adjunct to the Smithsonian Institution brought 
together on June 18 at the Bankers’ Club, New York, many of the 
most distinguished engineers, scientists and industrialists in the 
country. 

This project was originated by Dr. Elihu Thomson, who 
has been head of the movement for the past year. He is suc- 
ceeded by Samuel Insull, a leading figure in the mid-western public 
utilities field, who at the meeting was formally installed as president 
of the organization for the year 1925-1926. 

Many specimens illustrating engineering and industrial progress 
have already been collected and it was reported at the meeting 
that the sum of $1,000,000 had been anonymously pledged towards 
the $10,000,000 fund which will be raised to pay for the erection 
of a building in Washington. 

Thomas Ewing, who will be in charge of the enterprise, pointed 
out that this is not the scheme of any particular group or any 
particular industry, but that it should appeal to all engineering 
and industrial organizations. He appealed for more members and 
stated that money was needed for the proposed building and also 
a guaranty fund to cover the expense of obtaining subscriptions 
for the institute. He stated that it was practically certain that if 
the government provided the site at Washington and if the asso- 
ciation raises the money to pay the cost of the building, no doubt 
the Congress of the United States would aid in maintaining the 
museum. 

H. F. J. Porter is the executive secretary of the organization 
charged with the task of coordinating the activities of the various 
professions and industries supporting the project. Vice-Presidents 
are Drs. Edward G. Acheson, Charles F, Brush, L. H. Baekeland, 
Frank J. Sprague, Thomas A. Edison, Edward Weston, Orville 
Wright. George E. Roberts is treasurer. 

The board of trustees includes Mr, Insull as Chairman, R. F. 
Bach, B. C. Batcheller, F. H. Colvin, James Craig, E. O. Cutler, 
Norman Dodge, Thomas Ewing, Colonel Michael Friedsam, Major 
H. A. Gillis, Henry Goldmark, F. A. Halsey, George Iles, Pro- 
fessor D. C. Jackson, Luis Jackson, W. W. Macon, L. C. Marburg, 
H. P. Merriam, W. N. Polakov, A. J. Poole, H. F. J. Porter, 
D. S. Simpson, Dr. Elmer A. Sperry, Professor Holland Thomp- 
son and F, A. Waldron. Honorary members are Dr. Charles W. 
Eliot, General George W. Goethals, Secretary of Commerce Her- 
bert Hoover, Charles M. Schwab, Melville E. Stone and Dr. 
Elihu Thomson. 


Record-Breaking Building Construction Continues 


Building continues at a record-breaking rate, according to F. 
W. Dodge Corporation. Contracts awarded in May in the 36 
Eastern States (which include about seven-eighths of the total con- 
struction volume of the country) reached a total of $496,024,100. 
This was the second highest monthly total ever recorded, having 
been exceeded only in April of this year. There was a decline of 
9 per cent from April, a seasonal decline in May being customary. 
There was at the same time an increase of 18 per cent over 
May, 1924. 

Construction started during the first five months of this year 
has amounted to $2,119,564,100, an increase of nearly 10 per cent 
over the corresponding period of last year. 

Contemplated new work reported in May amounted to $712,853,- 
000, an unusually large amount for so late a month. It was only 
6 per cent under the April figure and it was 24 per cent over the 
amount reported in May of last year. 


U. S. Window Glass Co. in Voluntary Receivership 


Edgar B. Stewart was named receiver for the United States 
Window Glass Company of Morgantown by Judge W. E. Baker, 
of the United States District Court for northern West Virginia, 
when a petition was presented to him on Saturday, May 23, by 
Walter A. Jones, of Columbus, Ohio, president and controlling 
stockholder of the company and one of its largest creditors. 
The petition asked for the receivership to conserve the assets of 
the company for the benefit of its creditors. The receivership 
order provides that the plant is not to be operated by the receiver. 

It is understood that the direct cause for asking the receivership 
was the condition brought about by the sudden closing down of 
the plant two weeks ago just after the Interstate Window Glass 


Company, which operates eleven plants in four states, had gone 
into the hands of a receiver. 

The United States Window Glass Company's plant had been 
in continuous operation since January, 1924, and was operating 
on a profit basis. It became necessary, however, to shut down 
the plant suddenly when a weak place was discovered in the 
tank. The effect of this sudden close, coming on the heels of 
the Inter-State receivership, was to create a distrust and a sus- 
picion among the creditors of the company very similar to 
the psychology involved in the run on a bank. 

Walter A. Jones, of Columbus, Ohio, is president and general 
manager of the company and in the latter capacity is in charge 
of factory operation. J. L, Keener, of Morgantown, is secretary 
and treasurer. He and Mr, Jones are the principal stockholders. 


E. D. Libbey Retires, Succeeded by Wm. H. Boshart 


In announcing the retirement of E. D. Libbey from the presi- 
dency and as a director of the Owens Bottle Company, the follow- 
ing statement was given out on June 3 at the company’s office: 

“Mr. Libbey, who founded the company over twenty years ago, 
will retain a substantial stock interest but has asked to be relieved 
from active participation in the management of the company’s 
affairs. In a letter addressed to the company he states that he 
has retained the position of president and his active connection 
with the business entirely at the solicitation of the other directors, 
but that he now wishes to devote a greater portion of his time to 
his personal affairs outside of business.” 

At the annual meeting held on June 3 all of the old directors 
with the exception of Mr. Libbey were re-elected and William H, 
Boshart, for the past two years vice-president and general man- 
ager, and Charles H. Sabin, chairman of the board of directors 
of the Guaranty Trust Company, New York, were elected direc- 
tors. The directors later elected Mr. Boshart to be president and 
general manager; William S. Walbridge, chairman of the board; 
Charles Boldt, vice-president; William Ford, vice-president and 
chairman of the finance committee; John D. Biggers, vice-president 
and general sales manager; F. L. Geddes, secretary; H. H. Baker, 
treasurer, and J. H. McNerney, assistant secretary and treasurer. 


S. R. Scholes Will Lecture at Ohio State University 


The Ceramic Department of Ohio State University announces 
the appointment of Dr. Samuel R. Scholes as special lecturer on 
silicate technology. Dr. Scholes is a leading scientist in the field 
of glass technology and is chiei chemist of the Federal Glass 
Company of Columbus, O. He received his Doctor’s degree from 
Yale University and was for several years assistant director of 
Mellon Institute of Industrial Research at Pittsburgh. Dr. Scholes 
has had a wide experience in commercial glass manufacture and 
will by a series of lectures give to the students of ceramics a 
knowledge of the technology of silicates and glass manufacture 
not heretofore made available at Ohio State University. 

Increased Activity in Foreign Commerce in April 

Exports and imports continued to show increases during April 
as compared with previous months. Exports increased from 
$751,118 to $812,510. Imperts increased from $1,406,231 to 
$1,598,480. 

Exports of window glass increased from $9,469 to $13,383. The 
value of plate glass exported rose from $26,718 to $36,728. Value 
of glass containers exported increased from $266,113 to $294,450, 
plain table glassware from $147,011 to $171,638. Decreases were 
shown in the value of exports of cut and engraved table and 
other glassware of $3,524, globes and shades for lighting fixtures 
of $6,798. The export value of electrical glassware, except for 
lighting rose from $20,627 to $27,539. 

The value of imports of cylinder, crown and sheet glass de- 
creased from $331,591 to $271,493. There was a_ substantial 
increase in the importation of plate glass, from $593,531 to 
$734,044. The import value of glass containers fell from 
$25,377 to $10,779. An important increase in the value of bulbs 
or electric lamps of $25,000 was recorded. Other items showed 
slight changes. 

The usual complete summary of April foreign commerce in 
glass and glassware with comparative figures for April, 1924, is 
given on the last text page of this issue, together with compara- 
tive figures for the first 10 months of the fiscal year. 
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Carbonated Beverage Bottlers Convention 


Bottle makers and bottle users will meet at the annual conven- 
tion of the American Bottlers of Carbonated Beverages at Kansas 
City, Mo., October 19 to 23. Eight manufacturers of bottles have 
already reserved space at the exhibit to be held in connection with 
the convention and several more are negotiating for space. Those 
who have already been allotted space are: American Bottle Com- 
pany, Toledo, O.; Charles Boldt Glass Company, Cincinnati, O.; 
Chattanooga Bottle & Glass Manufacturing Company, Chattanooga, 
Tenn.; Graham Glass Company, Evansville, Ind.; Illinois Glass 
Company, Alton, Ill.; Laurens Glass Works, Laurens, S, C.; Root 
Glass Company, Terre Haute, Ind.; and Southern States Bottle 
Company, Cedar Grove, La. 


Graham Bottle Machines for Russia 

The rights to the use of the Graham bottle machine in Russia 
have been sold by the Owens Bottle Company to the representa- 
tives of the Soviet government and two new bottle plants, one at 
Moscow and one at Constantinovski in the Ukraine, will be built. 
It is reported that a straight sale of the rights was made and 
that no royalties will be paid. The deai was put through after 
several months’ negotiations with representatives of the Soviet 
administration. It is understood that payment was made in cash. 

Marion G. Bryce Resigns as Chairman 

The United States Glass Company, Pittsburgh, Pa., at a meeting 
of the directors on June 17 received the resignation of Marion G. 
Bryce as chairman. Mr. Bryce became chairman of the board in 
October, 1924, resigning from the presidency which he had held 
for many years, to accept the post. Mr. Bryce is planning to take 
a long vacation. No announcement has been made as to who will 
take his place as chairman of the board. 

Plate Glass Production in May 

The production of polished plate glass in the United States for 
the month of May has been announced by P. A. Hughes, secretary 
of the Plate Glass Manufacturers of America as being 9,812,472 
sq. ft. compared with 9,848,320 sq. ft. produced in April. The 
present demand is equal to production and according to the best 
information obtainable no glass is being stocked by the manu- 
facturers. 





National Ornamental Glass Manufacturers’ Convention 

About sixty delegates attended the twenty-third annual con- 
vention of the National Ornamental Glass Manufacturers’ Asso- 
ciation in Pittsburgh, June 21-24. Tariff on imported glass was 
one of the principal topics listed for discussion. 


Trade Activities 





The Lafayette Window Glass Company, Clarksburg, W. Va., 
has been put in charge of W. C. Harding of that city as receiver. 

The new bank of the American Flint Glass Workers’ Union, 
the establishment of which was announced some time ago, began 
operations at Toledo, O., on June 29. 

The Central Glass & Paint Company has been established 
at San Jose, Cal., by John Carlson, formerly in the same line 
of business at Pocatello, Idaho. 

The Schroeder Paint & Glass Company, Detroit, Mich., 
suffered a loss estimated at $150,000 when their downtown 
store was destroyed by fire on June 21. 

The Findlay Clay Pot Company, Washington, Pa., recently 
announced that Fred H. Neipling, associated for the past fifteen 
years with that company as traveling salesman, has resigned his 
position. 

The National Plate Glass Company, Ottawa, IIll., on June 
16 put in operation the first completed section of their new plant 
and it is expected that within a few months the entire plant will 
be ready for full operation. 

The Republic Flow Meters Company, Chicago, IIl., an- 
nounce the opening of a factory branch office at 535 Bramson 

3uilding, Buffalo, N. Y., in charge of W. W. Barron, for- 
merly of the Chicago office. 

The Ford Motor Company, through Albert Kahn, architect, 
1000 Marquette Building, Detroit, Mich., is, it is reported, 
asking for bids for the construction of an addition to the 
company’s glass plant at St. Paul, Minn. 


The new plant of the Co-Operative Glass Company, at Cory- 
don, Ind., whose factory at North Vernon, Ind., was destroyed by 
fire a short time ago, is rapidly nearing completion. Officials of 
the company including John Atwood, president, and Harry Le 
Grand, manager, and Philip Martin and William Ernest have 
moved from North Vernon to Corydon to be ready for the light- 
ing of fires at an early date. 

The factory of the T. C. Wheaton Company, Millville, N. J., 
manufacturers of tubing, opal ware, prescriptions, vials, laboratory 
and optical glass, bottles, etc., was seriously damaged by fire on 
June 9 with an estimated loss of $50,000. One of the buildings 
contained a 12-pot furnace and it with two frame buildings were 
destroyed. Operations were resumed on June 12 in another plant 
where a new &-pot furnace was recently installed. The burned 
plant will be replaced with an up-to-date corrugated iron building. 

Press reports state that a bill has been filed in the United States 
District Court at Indianapolis, against the American Optical 
Company, Southbridge, Mass.; Bausch & Lomb Optical Com- 
pany, Rochester, N. Y., and One-Piece Bifocal Lens Company, 
Indianapolis, Ind., charging violation of the Sherman Law 
and alleging that an agreement was entered into by the de- 
fendants concerning prices and discounts and that discrimina- 
tion was practised against companies whose names were not 
included in a list maintained by the defendants. 

H. P. Sinclaire & Company, manufacturers of cut and en- 
graved glass and art glassware, have announced that Will T. 
Hedges has become associated with them as director of mar- 
keting. Mr. Hedges recently announced his resignation as 
director of sales of the Pyrex division of the Corning Glass 
Works. The Sinclaire Company has operated a glass cutting 
and engraving plant at Corning, N. Y., for about 20 years and 
has other plants at Bath and Dunkirk, N. Y. The plant at 
Dunkirk was taken over about 15 months ago, since which 
time it has been under reconstruction and equipment for a 
general glass manufacturing line, although no announcement 
has been made as to what specialties will be produced. The 
company has the reputation of manufacturing products of ex- 
ceptional quality and distinction of design. 


Personal Items 





George O. Smith, consulting glass technologist, has changed 
his address from 720 Gorsuch Avenue, Baltimore, Md., to 119 
Joan Terrace, Trenton, N, J. 

Warren Hires Turner, sales manager of the Standard Plate 
Glass Company, Pittsburgh, Pa., has announced his resigna- 
tion from that organization. His plans for the future have 
not been made public. 

Arthur E. Fowle, vice-president and treasurer of the Libbey- 
Owens Sheet Glass Company, Toledo, O., and who has been 
connected with the organization since its early days has an- 
nounced his resignation. It is his intention to establish his 
permanent residence in California. Mr. Fowle was_ also 
vice-president of the Fairfield Sheet Glass Company, Lan- 
caster, O., and treasurer of the United States Sheet & Window 
Glass Company, whose factory is at Shreveport, La. 








Industrial Publications 








Tue Bristo. Company, Waterbury, Conn., has issued Catalog 
No. 1303, entitled “Bristol’s Gas Filled Recording Thermometers,” 
describing equipment for measuring temperatures between 60 de- 
grees below zero and 1000 degrees F. 

Witson-MAEULEN Company, INnc., 385 Concord Avenue, New 
York, have issued an attractive 12-page catalog devoted to Resist- 
ance-Bulb Electric Thermometers and pointing out that for half 
a century research laboratories and men skilled in precision elec- 
trical measurement have used this type of thermometer as the 
most accurate and precise means of measurement for temperatures 
up to 1,000 deg. F. 

The Wilson-Maeulen instruments are made for both indicating 
and recording temperatures. The catalog indicates the uses to 
which they are adapted and gives some of the details of con- 
struction. 

THe Donce MaNvuracturtnG Company, Mishawaka, Ind. 
has issued a book describing the Dodge manufacturing facilities 
with the object to acquaint manufacturers and engineers with 
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Dodge accomplishment in the field of special machinery. The 
book consists of a number of full page and double page illustra- 
tions with descriptive text. Of special interest to glass manufac- 
turers are the illustrations and description of a forty ton plate 
glass polishing table, 25 feet in diameter,. weighing 83,000 pounds, 
and of its superstructure which carries the grinding and polishing 
blocks used in conjunction with the table. A number of pictures 
showing steel shops and foundries convey to the reader an im- 
preneians of the eugunete of this aingrne. 


What Our. Miettiinie Are Doing 


THE SIMPLEX ENGINEERING Company, Washington, Pa., is re- 
building for the Winslow Glass Company, at Columbus, O., the 
portion of their plant which was destroyed by fire on May 4 and 
has contracted for the erection of a new boiler house, equipped 
with coal hand!ing equipment, for the Fostoria Glass Company, 
Moundsville, W. Va. 

THe WELLMAN-SEAvER-MorGAn Company, Cleveland, O., have 
contracted to install new gas producers at the Pittsburgh Plate 
Glass Company’s window glass plant at Clarksburg, W. Va. 

THE Amster-Morton Company, Pittsburgh, are installing an 
& x 97 ft. decorating lehr at the Indiana Glass Company, Dunkirk, 
Ind. This, it is said, will be the largest decorating lehr in the 
United States. It will be fired with raw producer gas fuel and 
replaces a 5-ft, pan lehr built by the same company eight years ago. 
The company also has orders for three recuperative day tanks, one 
decorating lehr and one annealing lehr for the Liberty Cut Glass 
Company, and a recuperator for the Jeannette Shade & Novelty 
Company, Jeannette, Pa. 

Tue Austin CoMPANY, engineers and builders, Cleveland, 
have recently received a contract through I. J. Collins, president 
of the Hocking Glass Company, Lancaster, O., for the design, 
construction and equipment of another building unit in the expan- 
sion of its plant. The new building will be a two-story reinforced 
concrete structure, designed to carry one additional floor. This 
will add approximately 16,000 sq. ft. of floor area to the plant, to 
be used as a warehouse for the stocking of finished goods. 

THe CHAPMAN-STEIN FuRNACE Company, Mt. Vernon, O., 
announce the receipt of an order from the Owens Bottle Company 
for four additional Chapman-Stein recuperators for revolving pot 
at their Charleston, W. Va., plant. The contract includes the 
removal of the present regenerators and building the recuperators 
complete with connecting flues. The Owens Bottle Company in- 
stalled their first Chapman-Stein recuperator on a revolving pot 
four years ago. They are at present equipping the last two of 
their six revolving pot furnaces at Glassboro, N. J., with this 
type recuperator and the four recuperators just ordered for 
Charleston will complete nine pots at that plant. The Corning 
Glass Company has ordered a second Chapman-Stein refractory 
tile recuperator of the stack type for a day tank at their Corning, 
N. Y., plant. Their first day tank to be equipped with one of 
these recuperators was put into operation about six months ago. 
The glass from this tank is used for making X-ray tubes. It 
melts at a temperature of 2700° F. and is worked at 2550° F. 





‘Coming Mec eetings 





AMERICAN CERAMIC ScciEty will meet at Rochester, N. Y., July 
4 and begin a trip extending to July 11, through the Thousand 
Islands to Montreal and Quebec. On the return trip stops will 
be made at Montreal, Toronto, Niagara Falls and Hamilton. The 
fall meeting at New York City will be held October 1, 1925, and 
the annual meeting at Atlanta, Ga., February 8-13, 1926. 

AMERICAN Furnt GiAss Workers’ Union annual convention 
will be held the first week of July, 1925, in Toledo, O. Wage 
conferences with the manufacturers’ committees will be held later 
at Atlantic City. 

AMERICAN ASSOCIATION OF FLINT AND Lime GLAss MANUFAC- 
TURERS will hold their annual meeting at Atlantic City, July 13, 
and will confer with the workers on July 15. 

Assoctatep GLASS AND Pottery MANUFACTURERS AND Pitts- 
BuRGH GLAss AND Potrery Exutsit, January 11 to 30, 1926, at 
Pittsburgh. 

Tue NationaL ASSOCIATION OF MANUFACTURERS OF PRESSED 
AND Btown GLASSWARE meet at Atlantic City, July 13, to pre- 
pare for the joint convention with the workers’ representatives on 
July 15. 


Tue Giass Bottte Biowers Association will meet the first 
week of July at Baltimore and a final conference between the 
association and the manufacturers will be held on July 28. 

TENTH ExXposiTION OF CHEMICAL INDUSTRIES will be held at 
Grand Central Palace, New York, September 28 to October 3, 
under the management as usual of the International Exposition 
Company, 480 Lexington Ave., New York. 


” What the World Wai ants 


Specitic inquiries for American goods received in the Department of Commerce. 





India. 15271, glassware, lamps, bottles and tableware. 

Brazil. 15336, building glass. 

China. 18: 25 57, soda ash, 20 tons. 

Algeria. 15177, air compressors. 

Porto Rico. 15236, bottle-filling machine, automatic, capacity 2 to 4 
ounces. 


Spain. 15568, glass, reinforced, and quartz crystals. 
South Africa. 15571, pressed Gacoware. 


” engeteten ‘Received 
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72. Please give us the names of manufacturers of refractory block plan- 
ing or grinding machines. (May 30). 

273. Who makes Amberine, a coloring material for glass? (June 18). 

274. Can you give me sore Bg of manufacturers of glass embossing, chip- 
ping and sandblasting machines. (May 30). 

275. Would like names ef manufacturers of glass prisms for bicycle 
lamps. (June 16). 

76. We would like the names of concerns specializing in ceramic engi- 

neering equipment. (June 4). 


“Stock ‘ Quseaiua 








Reported by Moore, Leonard & Soule Union Trust Bldg., Pittsburgh, Pa. 
PittsBuRGH StTocK EXCHANGE, JUNE 23, 1925 
Bid Ask Last 


American Window Glass Machine, common, 89 90 90 
American Window Glass Machine, pfd...... 95 98 98 
American Window Glass, preferred........ 112 oa os 
er NR od ae arc ofale Sige Slareeemiain to 13 14 15 
Pitts: Fiate Glass... ...o..cccccccccess 288 289 289 
Standard Plate Glass, common............. 10% 11 11 
Standard Plate Glass: 

Preterred cumulative .....2icccscecceses 70 71 70 

INS ie ok rca Vans Gao sea aa eee ea x 90 90 


Glass stocks on the Pittsburgh Stock Exchange ruled quiet, with 
very little change during June. Since building contract awards in 
the United States for the five months of 1925 involved the heaviest 
expenditure ever reported, the building materials industries ap- 
pears strongly fortified against any early recession in activity. 
Even though contracts for new construction will display the usual 
sharp decline over the next four months, expenditures for building 
materials should continue heavier than in the past two record 
breaking years. It is likely that April represented the peak of 
the building boom, as Dodge contracts for the first 3rd of the 
vear ran fully 7% ahead of those in the previous record breaking 
four months of 1924. Material prices, which have been following 
a downward trend this year, in expectation of summer dullness, 
are now near bottom on the current movement. Labor costs can 
still be cut through elimination of bonus and overtime payments 
and by improved efficiency. The peak of motor production for 
the current year likewise was passed in April, and has since been 
on the decline. 

It is likely that the normal summer contraction in business will 
be less severe this year, on account of the foresight of industry. 
Surplus in all lines has been kept to a minimum, which will obvi- 
ate the necessity of widespread price cutting later. We have been 
so used to war time production levels, that the present index num- 
ber of over 114% looks low. A general resumption on a broader 
scale is expected for Fall. 


WHEELING StocK EXCHANGE, JUNE 23, 1924 


IN = Co eve ce ivae weamameiaws 31% 34 33 
ee ere ere re ee rr ea i 75 72 
WIENS ccs oct ca nicoq Gat wninaacnrn eee eee 140 “e 140 
I ira deine oa struc nana eaten antes 95 100 105 


Most of the activity in the Wheeling glass district is noted in 
Hazel-Atlas, which reported earnings of over $200,000 for May. 
ToLeno Stock EXCHANGE, JUNE 23, 1925 


Owens Bottle Machine, common............ 4634 47 47 
Libbey Owens Sheet Glass, common........ 195 200 195 
Libbey Owens Sheet Glass, preferred....... 110 110 
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Current Prices of Glass-Making Materials tne beige gg (red lead). . .Ib. 
-itharge ) 
Lime— 
June 23, 1925 Hydrated (Ca(OH).) (in 50 
Carlots Less Carlots lb. paper sacks) 
Aluminum hydrate (AIl(OH);)....1b. 05 05% Burnt (CaO) ground, in bu!k.ton 
Aluminum oxide (Al,O,) i Burnt, ground, in paper sacks.ton 
Ammonium fluoride. . me 221 Burnt, ground, in 280 Ib. bbls. 
Antimony oxide (Sb.O,) , oP 16% per bbl. 
Antimony sulphide (Sb.S,)........1b. ae 5 Magnesium carbonate (MgCO;)... 
Arsenic trioxide (As,O;) (dense Manganese 85% (Mn0O.) 
white), 99%. . 0: 0514 Nickel oxide (Ni.O,), black, for 
Jarium carbonate (BaC Os ) nickel content 
Precipitated ..... a i Nickel monoxide (NiO), green, 
Natural, powd. . 42.00 47.00 for nickel content 
Jarium hydrate (B: ; ’ Bs 05% Nitric acid (38°) (Carboy $5) 
Bone ash ... , 0514 06% Potassium carbonate— 
Sorax (Na.B 0. 10H. O) : 0434 -.05 05-0514 Calcined (K.CO,) 96% 
Borax, fused (Na.B,O ),) any mesh. Ib. ; 35 Hydrated 85% 
Boric acid (H,BO,) " ~ O84 Potassium nitrate (KNO;) (gran.) . |b. 
Boric acid, refined. . 09 09% Potassium permanganate 
Cadmium Sulphide (¢ CdS )—Red.. . Ib. My 1.30-1.40 (KMnO,) 
Orange ; Pe 1.25-1.40 Powdered blue 
Yellow . ne 1.25 Rochelle salts 
Caustic potash..... — * a! 07% Salt cake, glassmakers (Na,SO,), 
Chrome Oxide (Cr.O,).. : a 33 f.o.b. works, bulk 21.00-22.00 .014-.02 Ib. 
Citric acid . . oD 48 Selenium (Se) black, powd , es 2.15 
Cobalt Oxide (Co.O;)— Red, powd . ae 1.90 
a 2.10-2.20 Silver nitrate (AgNO;) 100 0z., per oz. ns 48 
In 10 Ib. tins : a 2.20 Soda ash (Na.CO,) dense, 58%— 
Copper oxide— f.o.b. works. 
Red (Cu,O) . =; 25 Bulk, spot Flat 100 Ib. 
Black (CuO)...... ’ “a 25-.27 Bulk, on contract Flat 100 Ib. 
Black prepared 3 aa 35 In 400 lb. bbls., on contract. 100 Ib. 
Cryolite (Na,AIF,) ‘a 091% In 400 Ib. bags, on contract. 100 Ib. 
Feldspar Spot orders .05 per 100 Ibs. higher. 
100 mesh .. 11.00-14.00 16.00 Sodium nitrate (NaNO;), 
80 mesh Refined (gran.) in bbls...... Ib. 0334 04 
40 mesh , = 95 per cent ’ 0256 02% 
Ferric oxide (Fe.O;) .. oe 02 Sedium selenite (Na.SeO,) ; ne 2.35-2.40 
Fluorspar (CaF,)— Sodium fluosilicate (Na.SiF,) 
Powdered white, 95%......... 38.00 0. Sodium uranate (Na,UQO,)......... 
Powdered white, 90% 38.00 zi Sulphur (S)— 
Hydrochloric acid, 20° (Ci $5) . 1b. a: O1 Flowers, 155 Ib. bbl...Per 100 Ib. 
Hydrofluoric acid (HF) 60% (in Flowers, in bags Per 100 Ib. 
lead carboys)......... ws 13-.13% Flour, heavy, in bbls..Per 100 Ib. 
52% and 48% : ie 10-.11% Tartaric acid 
Kaolin (f.o.b. mine) 9.00 - Tin oxide (SnO,) in bbls 4 
English, lump, ex. vessel. gross ton 14.00 22.50 Uranium oxide (UO,), 109 Ib. lots. Ib. 
Powder, New York a 35.00 50.00 Zince oxide (ZnO) 


Quotations furnished by various producers, manufacturers and dealers. 





Monthly Summary of United States Penign Commerce in Glass 


EXPORTS — - April——_——_——~ 
1924 1925 192 
Corrected to May 23, 1925. -_ intial \ 





— Months Ending Ap ril—, 


2 ——— — ra 


— _ 
. Quantity Value Ouantity "2 Quantity Value Ous antity 
Glass and glass products (total) $718,602 


vieweees $715 =) PEE 812,5 eer ree $8,264,128 bcbhn'ae ,9S2 
Plate and windew glass— ee ; - nad $7,017, 
Window glass, common, box 50 sq. f .274 12,26: 22 3,38: 0,55: 82,832 29,097 146, 983 
Plate glass, unsilvered, sq. f 28,592 41,729 667 36,728 338,53 3 »209,765 
Other window and plate glass, n.e.s b 37.736 2? 179 658,159 
Glass containers (bottles, vials ars B 64, .947 224, 2 3,176,023 
Table glassware, plain "246.910 
Table and other glassware, cut or engraved.... 485,869 
Glassware for lighting ‘si 
yr we chimneys | and lantern globes 8.256 7.0 29,235 1, (223 314, 1,602,012 
Globes and shades for lighting fixtures —— 656 32,217 4 37,55 . 005 390,716 (241,734 
Lamps and other illuminating devices, chiefly 
of glass #3 140 24.630 
Chemical glassware ovece 3,283 9,161 
Electrical glassware, excep pt “fe ir lighting EE Ibs. 153 3.800 
Other glassware, n.e.s q 27 5 


27 
IMPORTS 

Corrected to May 23, 1925. 

Glass (total) ... 
Cylinder, crown and shect— 

Unpolished, Ibs. 

Bent, ground, beveled, colored, 

and polished 7 Mbchen 55,2 pac 84,518 eee 619,52: doe 5,497 

Plate glass— 

Unsilvered. sq. f " .609,¢4 012,855 .511,6 34,( 21,014,229 3,464,206 .932,935 6,066,846 

Fluted, relled, or si o $ : ey c 

ing wire netting, sq. f . 322, 39,05 103,07 5,83 1,967 ,27¢ 289,723 .458,871 224,504 

Containers—bettles, vials, dut. tesserae 44,08 eccccce 77 caiaeoes 148,101 shee a 146.463 
Table and kitchen utensils, Ibs ’ : 8.554 22,45 77% 88,706 145,508 485,365 122.190 
Glassware, cut or decorated, 2 58 35,07 31 38 144, 3,077,455 .374,036 3,466,838 1,778,905 
Blown glassware, n. e. s., ’ ‘ahvnsa pabicbats Re eR EE 3,402,894 *881,319 Sains ahs ee 

Bottles, ornaments, etc., Ibs dut. 22,106 52 590 187,82 65,905 2920,091 2331,808 5.212.610 1,470,314 

Bulbs or electric lamps, number . 1,55 205 3,028,504 29,135 23,404,586 2492 15,158,365 169.605 

Chimneys, globes, shades, etc., » 505.054 &,589 444,963 110,555 21,395,743 4,306,847 964,578 
Articles and utensils for chemical, scientific, 7 

and experimental purposes, lbs t. 63.653 27.029 60,839 20.3 5,704 298,920 750,949 264,450 
Other glassware dut. Pl. ee 68,418 LTE SE 103,373 


~ 
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1July 1, to Dec. 31, 1923. * Beginning Jan. 1, 1924. 





